MYCOLOGIA 


OFFICIAL ORGAN OF THE MYCOLOGICAL SOCIETY OF AMERICA 


Vor. XXXIII January—Fesruary, 1941 No. 1 


NEW AND UNUSUAL AGARICS FROM 
NORTH AMERICA. II' 


ALEXANDER H. SMITH 


(wITH 2 FIGURES) 


Six new species are described and one new combination is made 
in the following account. In all, ten species distributed in Hy- 
pholoma, Inocybe and Tricholoma are considered. The specimens 
were collected in the Great Smoky Mountains National Park in 
Tennessee and North Carolina, the Adirondack Mountains of New 
York, Michigan, and the Pacific Coast Region. 

As limited here, the genus Hypholoma includes those species 


placed in the genus Nematoloma by some European authors. The 


limits of Hypholoma are thus extended to include a series of 
mostly bog-inhabiting species of gregarious habit and slender stat- 
ure formerly placed in Psilocybe, which have long been known to 
differ from the lignicolous more or less caespitose species of Hy- 
pholoma only in size, habit and habitat. When so limited, the 
genus Hypholoma comprises a group of very closely related species. 
The character of fleshy or cartilaginous stem is scarcely a usable 
specific distinction in this group and utterly without value as a 
possible generic distinction. Viscidity of the stipe, like that of the 
pileus, appears to be a specific character, and, at least for the pres- 
ent, seems to be without particular phylogenetic significance in this 
group. Of the two species with viscid stipes admitted here, one 
is obviously very closely related to Hypholoma udum. The other 
1 Papers from the University of Michigan Herbarium. 
[Mycotocia for November-—December (32: 683-838) was issued December 
1, 1940] 
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does not appear to be closely related to any other species of agaric 
and is placed in Hypholoma because of the cystidia and the truncate 
apices of its spores. 

The curious pleurocystidia (which can be demonstrated best in 
dried material which has been revived in KOH) are a very reliable 
generic character. The cystidia and the structure of the pileus are 
correlated with a certain aspect which the collector soon learns to 
recognize in the field, and by which the group, with the exception 
of H. anomalum, can be readily identified at sight. 

The fragile species with a layer of inflated cells forming the 
cuticle of the pileus are of course excluded. These are now placed 
in the genus Psathyrella along with most species formerly referred 
to Psathyra and some previously placed in Psilocybe. 

The collection numbers cited are the writer’s. All color names 
within quotation marks are taken from R. Ridgway, Color Stand- 
ards & Color Nomenclature, Wash. D. C. 1912. The specimens 
are all deposited in the Herbarium of the University of Michigan. 


Hypholoma anomalum sp. nov. (Fic. 2 B, C, E) 


Pileus 2 cm. latus, conico-umbonatus, glutinus, subrimosus, laete ochraceus ; 
lamellae angustae, adnatae, subdistantes, olivaceo-luteae; stipes 4.5 cm. 
longus, 2.5 mm. crassus, equaliter, glutinosus, apice siccus, fibrillose pruino- 
sus, sursum pallide luteus, deorsum aurantioluteus; sporae 11-14 X 5.5-7 4; 
pleurocystidia et cheilocystidia 35-50 X 6-12, lutea, submucronata. Speci- 
men typicum legit prope Grassy Patch, Great Smoky Mountains National 
Park, Tenn., Sept. 3, 1938, A. H. Smith n. 10782, in Herb. Univ. of Mich. 
conservatum, 


Pileus 2 cm. broad, plane with an abrupt conic umbo and slightly 
decurved margin, surface glutinous, subrimose along the margin 
beneath the gluten, appearing finely appressed fibrillose under a 
lens, disc “raw sienna,” the remainder “ochre yellow” (bright 
yellow), when dried the disc “tawny” and the margin “ amber 
brown” (bright yellowish brown) ; flesh pale yellow, firm, odor 
and taste not distinctive; lamellae narrow, depressed-adnate, sub- 
distant, equal, near “ Isabella color,” edges even; stipe 4.5 cm. long, 
2.5 mm. thick, equal, glutinous over the lower two-thirds and 
orange yellow, pale yellow and fibrillose scurfy above, soon dry 
and appearing agglutinated fibrillose under a lens; spores 11-14 
5.5-7 p, rusty brown in deposit and pale cinnamon brown under the 
microscope, furnished with an apical hyaline pore and an incon- 
spicuous hyaline apiculus, smooth in KOH (in water-mounts of 
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1.esh material the exospore appeared slightly wrinkled) ; basidia 
four-spored ; pleurocystidia and cheilocystidia abundant, sessile or 
with a thick short often curved pedicel, mucronate to subfusoid 
(similar in shape to those of Hypholoma udum), 35-50 X 6-12 p, 
imbedded or projecting, yellow in water mounts of fresh material, 
hyaline or rusty brown in KOH, usually with a highly refractive 
amorphous content, scattered cheilocystidia of the thin-walled sac- 
cate to fusoid type also present; gill-trama with contorted highly 
refractive lactifers; pileus-trama made up of a surface layer of 
innate hyphae 4-5 » thick with their free portions gelatinous (not 
forming a typical separable pellicle), the hyphae arising from a 
compact highly colored but otherwise not differentiated hypo- 
dermis, the remainder faintly yellowish and homogeneous, lactifers 
present. 


Singly under rhododendron, Grassy Patch, Great Smoky Mts. 
National Park, Tenn., Sept. 3, 1938, No. 10782. 

This most interesting and unusual agaric is known from a single 
specimen, but in view of its striking microscopic characters it would 
be difficult to mistake it for any other known agaric. The com- 
bination of cystidia and spores relate it to the slender species of 
Hypholoma included in this paper, and it is on this basis that I 
place it here. However, the color of the fresh spore deposit offers 
no suggestion of such a relationship. This may seem to be a 
serious discrepancy at first, but it should be remembered that Hy- 
pholoma elongatipes was described previously both as a Naucoria 
and a Psilocybe because of its brown spore color, or at the most 
only slightly reddish-tinged spores. The combination of the glu- 
tinous stipe and pileus of H. anomalum are also unusual in H ypho- 
loma, but do not exclude it from that genus. The fungus re- 
minded me of an /nocybe when it was collected. However, the 
viscid stipe, truncate spores, Hypholoma-like cystidia and viscid 
cap make a combination of characters not found in species of /no- 
cybe. It is equally out of place in any of the genera Singer (8) 
has placed in the Cortinariaceae. 


Hypholoma viscidipes sp. nov. 


Pileus 1-2 cm. latus, obtuse campanulatus, glaber, viscidus, hygrophanus, 
pallide brunneus demum subisabellinus; lamellae adnatae, latae, confertae, 
pallidae, demum obscurae; stipes 7-10 cm. longus, 2-2.5 mm. crassus, cavus, 
cartilaginus, viscidus, apice subfriilosus; sporae 9-12 (14) X 6-7. Speci- 
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men typicum legit prope Mud Lake Bog, Whitmore Lake, Mich., Oct. 5, 
1939, A. H. Smith n. 14945, in Herb. Univ. of Mich. conservatum. 


Pileus 1-2 cm. broad, broadly conic, becoming campanulate, sur- 
face glabrous, viscid, opaque, margin incurved at first, color “ cin- 
namon brown” to “ Sayal brown” when moist, fading to “clay 
color ” or “ cinnamon buff ” (dark to pale rusty brown and fading 
to pale buff or sordid yellowish brown, pale tan in dried speci- 
mens); flesh soft, rather thick, pallid watery brown, fading to 
buff, odor and taste not distinctive; lamellae bluntly adnate, de- 
veloping a decurrent tooth, close to crowded (27-32 reach the 
stipe), 3-4 mm. broad (quite broad), pale grayish when young, 
slowly becoming dull chocolate brown, edges white-fimbriate ; stipe 
7-10 cm. long, 2-2.5 mm. thick, equal, hollow, pliant, glutinous 
from a thin gelatinous layer (readily demonstrable under the 
microscope in mounts of fresh material), glabrous or appearing 
somewhat appressed fibrillose beneath the gluten, arising from deep 
in the moss beds but no typical pseudorhiza evident; spores ellip- 
soid, 9-12 (14) X 6-7 », purple brown in mass, sordid yellowish 
brown under the microscope when revived in KOH, smooth; ba- 
sidia four-spored; pleurocystidia scattered, mucronate to clavate, 
content appearing granular in fresh material but when revived in 
KOH appearing as an irregular amorphous mass which is highly 
refractive; cheilocystidia very abundant, narrowly clavate to sub- 
capitate, thin-walled, hyaline ; pileus-trama homogeneous beneath a 
gelatinous separable pellicle made up of hyphae about 2,4 in 
diameter, the hyphae of the tramal body 8-9 y thick. 


Scattered on moss in an old burn, Mud Lake Bog, Whitmore 
Lake, Mich., Oct. 5, 1939, 14945-type. 

This fungus is most closely related to Hypholoma udum, but can 
be distinguished at once by the viscid stipe. In addition the spores 
are distinctly smaller. There is no appreciable difference in color 
between the two. Ina superficial way, H. viscidipes resembles the 
viscid-stiped species of Stropharia centering around S. semiglo- 
boides Murr. However, its partial veil is represented by only a 
few appressed fibrils beneath the gluten of the stipe and no annulus 
or distinct fibrillose fringe is present on it. It must be recognized 
that the slender species of Hypholoma are very closely related to 
the slender viscid-stiped species of Stropharia. The discovery of 
H. viscidipes makes this similarity even more striking. Singer (7) 
apparently does not admit species with viscid stipes in Nematoloma. 
This brings up the question concerning the disposition of the two 
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fungi described here. H. anomalum and H. viscidipes might be 
placed in a genus by themselves. H. anomalum, however, bears no 
resemblance to H. udum whereas H. viscidipes could easily be mis- 
taken for it, if the viscidity of the stipe and the spore size were not 
carefully checked. H. anomalum, in fact, has no obvious relation- 
ship with any other species of Hypholoma. It might be just as 
logical to place it in Stropharia, where it would most certainly be 
effectively buried because of its complete lack of an annulus. 


Hypholoma elongatipes (Peck) comb. nov. (Agaricus elon- 
gatipes Peck, Ann. Rep. N. Y. State Mus. 29: 40. 1878. 
Naucoria obtusissima Kauff. Papers Mich. Acad. 17: 188. 
1933). 


This is a rather confusing species because of its brown spores. 
The color of the spores led Kauffman to place it in Naucoria where 
it was described as a new species in 1933. Both Kauffman and I 
overlooked the characteristic cystidia. Up to the time of our pub- 
lication, we had studied the fungus only in the fresh condition. 
The pleurocystidia are imbedded in the hymenium, and are hyaline 
when fresh. Consequently, they are easily overlooked. In mounts 
of the gills revived in KOH, the amorphous highly refractive con- 
tent enables the cystidia to be located readily. I have studied 
Peck’s type and found that the Michigan specimens are identical 
with it. The spores of the type measure 9-11 & 5.5-6y. In ma- 
terial collected at Lake Timagami, Ont., during the season of 1936, 
the spores measured 9-12 5-6 » whereas in most Michigan col- 
lections they are 8-11 & 5-6u. 

A species very similar to H. elongatipes is found in Denmark. 
Lange (5) reports it under the name Psilocybe elongata, but refers 
both Psilocybe uda subspecies elongata and P. uda subsp. Poly- 
trichi in the sense of Fries to it. Kthner (3) has given an ac- 
count of Hypholoma Polytrichi sensu Ricken which is at variance 
with Lange’s conception of P. elongata. Since I have found a 
species in North America which appears to be H. Polytrichi sensu 
of Ricken, I am using that name for it in the absence of a better 
one. 
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HypPHOLOMA PoLytTRICHI Fries sensu Ricken. 


Pileus 10-25 mm. broad, obtusely conic becoming campanulate 
and finally expanded, with or without a low umbo, glabrous except 
for scattered superficial fibrils along the margin at first, subviscid 
to moist, subhygrophanous, “ clay color,” “tawny olive” or “ Isa- 
bella color” at first (sordid pale tawny or olivaceous brown), fad- 
ing to near “ chamois ” (pale yellowish buff), opaque when moist 
or only the extreme margin translucent striate ; flesh yellowish, car- 
tilaginous, odor and taste not distinctive; lamellae close, narrow 
(2-3 mm.), bluntly adnate, “olive ocher” to “olive yellow” 
(greenish yellow) at first, becoming dark sordid purplish brown ; 
stipe 5-7 cm. long, 1.5-2.5 mm. thick, equal, rigid and very carti- 
laginous, smooth or twisted, glabrous or with faint patches of ap- 
pressed fibrils below, pruinose above, tawny brown toward the base 
and becoming sordid over the lower portion in age, apex near 
“olive ochre” (pale greenish yellow) ; spores 7-9 & 3.54 (4.5) yp, 
ellipsoid, smooth, with an apical hyaline pore, purple brown under 
the microscope in water mounts of fresh material, sordid pale bister 
when revived in KOH;; basidia four-spored ; pleurocystidia abun- 
dant, 40-60 10-12 (15) », mucronate, with an amorphous con- 
tent when revived in KOH; cheilocystidia 28-36 & 7-10 p, fusoid 
ventricose, hyaline, content not distinctive; pileus-trama with a 
slightly differentiated hypodermis beneath a very thin subgela- 
tinous pellicle. 


Gregarious on sphagnum and other mosses near Lake Michi- 
gamie, Michigamie, Mich., Sept. 11, 1933 (33-943). 

The specimens described above do not agree in all their charac- 
ters with the European fungus as it is described by Ricken (6) and 
Kiihner (3). The important character, however, is the spore size. 
Both of the above authors characterize H. Polytrichi as a small 
spored species. I have but one collection of it, and in that one 
the spores are distinctly smaller than in the very common H. 
squalidellum. 


HYPHOLOMA SQUALIDELLUM (Peck) Sacc. 


Pileus 1-3 (4) cm. broad, conic to convex, becoming campanu- 
late, expanded and with an obtuse umbo or plane to broadly convex 
in age, the margin frequently recurved in umbonate forms, surface 
glabrous and moist, either opaque or the margin faintly striatulate, 
the margin occasionally decorated with scattered fibrils from the 
remains of the rudimentary veil, color variable, bright or sordid 
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rusty brown when moist, subhygrophanous and fading to yellowish 
buff (“zinc orange,” “cinnamon rufus,” “ Saccardo’s umber,” 
“clay color” or near “cinnamon brown”’ at first and fading to 
“ ochraceous buff,” “ honey yellow ” or “ deep colonial buff ”’) ; flesh 
thin but firm, somewhat cartilaginous, yellowish in age, pallid when 
young, odor and taste not distinctive ; lamellae close, narrow or be- 
coming broad only in extreme age, adnate, sometimes developing a 
slight tooth, whitish at first or pale olivaceous gray, sometimes 
“pale greenish yellow,” at times developing a strong olive tinge 
before becoming purple brown ; edges even; stipe variable in length 
depending on the habitat, when on naked peat soil 3-5 cm. long, 
when growing in sphagnum 6-10 cm. long, 1.5-3 mm. thick, equal, 
usually flexuous when growing in the open, very brittle and carti- 
laginous, covered at first with scattered patches of appressed fibrils 
which are the remains of a rudimentary partial veil, apex pruinose, 
pallid brownish toward the base when young, in age becoming 
rusty brown and finally “ bister”’ (sordid blackish brown), paler 
and olivaceous to pale yellowish above; spores (8) 9-11 (12) 
x (4) 5-6uy, ellipsoid, smooth, with an apical hyaline pore, bright 
purplish brown under the microscope when fresh, sordid yellowish 
brown or pale bister when revived in KOH; basidia four-spored ; 
pleurocystidia numerous, 28-40 & (8) 9-12 », ventricose and mu- 
cronate, with a highly refractive amorphous content when revived 
in KOH, scarcely projecting beyond the basidia; cheilocystidia 
abundant, hyaline, fusoid ventricose to clavate, 28-35 K 6-9»; 
pileus-trama with a poorly formed subgelatinous pellicle and a 
differentiated hypodermis of slightly enlarged cells, both the tramal 
body and hypodermis dull yellowish brown in KOH. 


‘ 


Usually densely gregarious on peat in bogs, but also along the 
edges of marshes and on poorly drained areas. According to my 
experience it is as common as Hypoloma udum and very frequently 
occurs in great quantity during dry years when other agarics fruit 
only sparingly, I have collected it in the Cape Flattery Region of 
Washington, in Michigan, Ontario, and in the Adirondack Moun- 
tains of New York. As in Hypoloma udum, the colors are vari- 
able. In some collections the young gills are grayish or whitish 
and the apex of the stipe is pallid, in others both parts may show 
distinct olivaceous or yellowish hues. 

I have examined the type of Psilocybe squalidella var. macro- 
sperma and found it to be the same as Hypholoma udum. Psilo- 
cybe squalidella var. caespitosa is a cespitose form of the species, 
but does not differ in any essential character. I have collected this 
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form in Ontario on debris in a dry creek bed and believe the habit 
is caused by the nature of the substratum and that it will vary 
accordingly. 

In the type of the species the spores measure 9-11 K 5-6. In 
most of my collections 8-10 (11) & 5-6 was the typical range. 
Hypholoma udum and H. squalidellum are practically indistin- 
guishable macroscopically, but can be readily separated by the sharp 
difference in spore size. It is apparent from the European litera- 
ture that the series of forms centering around Hypholoma udum is 
very confusing. Because of this, it seems best at present to adhere 
to the American names which, fortunately, are based on well pre- 
served types. 


HyPHOLOMA upUM (Fries) Quél. (F1c.) (Psilocybe squalidella 
var. macrosperma Peck, N. Y. State Mus. Bull. 157: 98. 
1912. 


Pileus 1-3 (5) cm. broad, obtusely conic to convex when young, 
the margin usually slightly incurved, becoming broadly convex or 
plane, sometimes slightly umbonate, surface moist, lubricous when 
wet, at first with scattered superficial fibrils along the margin from 
the almost rudimentary partial veil, soon glabrescent, often entirely 
glabrous from the beginning, somewhat hygrophanous, color ex- 
tremely variable, when young pale or dark rusty brown, becoming 
yellowish brown and finally fading to pale yellow or buff, water- 
soaked specimens frequently dark purplish brown tinged with 
olive (“ ferruginous,” “ orange cinnamon,” “tawny” or “ sudan 
brown” when fresh and moist, fading to “ baryta yellow,” “light 
orange yellow” or “pale ochraceous salmon” and in age finally 
becoming “Isabella color”); flesh thick under the disc, pliant, 
yellowish, odor none or not distinctive, taste slightly bitterish ; 
lamellae bluntly adnate, close to subdistant, broad, whitish to 
“cream buff” or “ chamois ” (pale yellowish) at first, soon sordid 
purplish brown from the spores but olive-yellow tints frequently 
persisting, edges whitish; stipe 4-12 cm. long, 1.5-4 mm. thick, 
equal, cartilaginous, tubular, “ ferruginous”’ to “russet” (dark 
rusty brown) below, pale yellowish above or occasionally whitish, 
surface with scattered patches of appressed fibrils from the re- 
mains of the poorly developed partial veil, glabrescent; spores 
14-18 (20) X 5-7 p, with a very small apical germ pore (use oil 
immersion lens), smooth, ellipsoid or the midportion slightly ventri- 
cose, bright purplish brown under the microscope when fresh, 
sordid brown when revived in KOH; basidia four-spored ; pleuro- 
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cystidia 30-50 & 8-12, broadly fusoid to mucronate, with a 
highly refractive content when revived in KOH; cheilocystidia 
25-37 X 7-10 p, filamentose, fusoid ventricose or subcapitate, thin 
walled, hyaline, usually forming a broad sterile band on the gill- 
edge; pileus-trama characterized by a poorly organized pellicle, a 
well developed hypodermis of enlarged cells and a filamentose 
tramal body. 


Although not frequently reported, according to my experience 
it is the commonest bog-inhabiting agaric in northeastern United 
States. Kauffman’s (2) account of it undoubtedly applies to a 
species of Stropharia, and Peck apparently confused subhygroph- 
anous forms of it with Psilocybe squalidella creating two varieties, 
var. macrosperma and var. deformata. Mr. Seth Lendell of Up- 
sala, Sweden, has kindly verified my determination of H. udum 
and sent me specimens collected in Sweden. It is a most variable 
fungus in many respects. The colors of the pileus are a mixture 
of yellow, brown and green, the green usually becoming more 
conspicuous in age. Sometimes it appears hygrophanous and 
sometimes not, depending on the weather conditions. The gill 
colors vary considerably from olive gray to pale yellowish. Al- 
though I have observed the fungus for ten years in a local bog, 
I have never been able to correlate the olive gray and yellow gills 
with any other characters, and in fact quite frequently find merely 
an intergrading series of individuals. All of the collections ad- 
mitted here are characterized by the large spores on four-spored 
basidia. Two-spored basidia have been observed, but the excep- 
tionally large spores have not been demonstrated on them. How- 
ever, I suspect that that is where they are produced. 


Inocybe cinnamomea sp. nov. (Fic. 1 A, B, C) 


Pileus 10-25 mm. latus, obtuse conicus demum subcampaiiulatus, siccus, 
fibrillosus, subcinnamoneus; lamellae adnatae, confertae, latae, cinnamomeae 
demum incarnatofulvae; stipes 4-6 (8) cm. longus, 4-6 mm. crassus, equaliter 
vel subclavatus, solidus, . fibrillosus, cinnamomeus; sporae 7-9 X 4-5.54; 
cheilocystidia et pleurocystidia 40-60 X 10-204. Specimen typicum legit 
prope Crescent City, Calif., Nov. 4, 1937, A. H. Smith, n. 8440, in Herb. 
Univ. of Mich. conservatum. 


Pileus 10-25 mm. broad, obtusely conic, remaining unexpanded 
or becoming merely broadly conic to broadly campanulate in age, 
surface dry and densely appressed fibrillose, toward the margin 
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Fic. 1. A-C, Inocybe cinnamomea; D-F, I. insignis; G, I. luteifolia. 
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the fibrils become arranged in fascicles but not into true scales, 
not rimose and not becoming rimose in drying, disc near ‘ 
brown” to * 


*“ wood 
“verona brown,” “Sayal brown” to “ cinnamon ” 


toward the margin (dark avellaneous to dull reddish brown on 
the disc and the margin pale cinnamon colored), unicolorous and 
dark avellaneous when dry; flesh soft, fragile, watery, pallid 
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cinnamon, odor none, taste distinctly disagreeable; lamellae as- 
cending adnate, moderately close, fairly broad, variable in color, 
“cinnamon ” or tinged salmon color at first, “ ochraceous tawny ” 
at maturity or with a pronounced salmon tinge evident, not chang- 
ing color when bruised; stipe 4-6 (8) cm. long, 46 mm. thick, 
equal or slightly clavate below, solid, covered evenly by a soft 
coating of “cinnamon” fibrils which in age tend to become ar- 
ranged in patches, flesh within pale cinnamon, glabrescent in age 
or where handled; spores subovoid, smooth, dull tawny under the 
microscope, 7-9 & 4-5.5 1; basidia four-spored; cheilocystidia of 
two types, the first type saccate to subclavate, thin-walled and 
hyaline, the second 25-33 10-20, fusoid ventricose, the apices 
slightly incrusted and the walls above the inflated portion only 
slightly thickened. 

Scattered under second growth spruce, Crescent City, Calif., 
Oct. 30, 1937 (8226), and Nov. 4 (8440-type). Occasional speci- 
mens have been encountered in other localities in northern Cali- 
fornia and southern Oregon. It was abundant only in the type 
locality about five miles north of Crescent City. 

I. cinnamomea is most closely related to Inocybe pallidobrunnea 
Kauff. but can be readily distinguished by its bright cinnamon gills 
which tend to become flushed with salmon color. In addition, the 
spores of Kauffman’s species are slightly larger and its cystidia are 
longer and less ventricose. The fibrils of the stipe of J. cinna- 
momea should also aid in distinguishing the two. In Heim’s ac- 
count of the genus (1) it would fall in the section Fibrillosae near 
I. eutheles from which it is also readily distinguished by its domi- 
nant cinnamon color. 


Inocybe insignis sp. nov. (Fic. 1 D, E, F) 


Pileus 5 cm. latus, acute conicus, demum conicocampanulatus, fibrillosus, 
cemum valde rimosus et fibrillose squamosus, sordide luteobrunneus, tactu 
virescens; odor valde aromaticus; lamellae adnatae, conferatae, angustae, 
sordide fulvae, tactu virescens; stipes 6 cm. longus, 4 mm. crassus, equaliter 
vel subbulbosus, sordide luteobrunneus, dense pruinosus vel subpubescens, 
tactu virescens; sporae (8) 9-12 X (6) 7-10, valde nodulosa; cheilo- 
cystidia et pleurocystidia subfusoidea vel subglobosa, 40-65 X 12-25 (30) w. 
Specimen typicum legit prope Keener House, Great Smoky Mts. National 
Park, Tenn., Aug. 3, 1938, A. H. Smith, n. 9781, in Herb. Univ. of Mich. 


conservatum. 


Pileus 5 cm. broad, sharply conic, becoming broadly campanu- 
late, surface dry, appressed fibrillose, becoming lacerate scaly and 
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conspicuously rimose, “ sepia’ on the disc, near “ Saccardo’s um- 
ber ” toward the margin, when dry “ warm sepia” over all, turn- 
ing greenish where bruised; flesh thin, moderately soft, pallid 
brownish, sordid green after being cut or bruised, taste slightly 
bitterish, odor pronounced, heavy but somewhat aromatic ; lamellae 
close, narrow, adnate, sordid cinnamon brown, staining greenish 
where cut or bruised ; stipe 6 cm. long, 4 mm. thick, equal above a 
somewhat bulbous base, concolorous with the pileus or paler brown 
above, densely pruinose or almost finely pubescent over all, staining 
sordid greenish gray where handled; spores (8) 9-12 X (6) 
7-10 », dark brown under the microscope, very irregular in shape, 
with 9-13 very pronounced nodules; basidia four-spored ; cheilo- 
cystidia and pleurocystidia similar, subcylindric to subfusoid or 
occasionally nearly globose, apices usually encrusted, the walls usu- 
ally conspicuously thickened, hyaline or faintly yellowish in KOH, 


40-65 & 12-25 (30) un. 

Singly under mixed beech and hemlock near Keener House, 
Great Smoky Mountains National Park, Tenn., Aug. 3, 1938, 
9781-type. 

The species is known only from the type. It possesses so many 


unusual characters that it would be difficult to confuse it with any 
other Jnocybe. In Heim’s classification (1) it appears to be clos- 
est to I. capucina but is readily distinguished by the more nodulose 
spores, the change to greenish exhibited by all bruised portions, and 
apparently by a different odor. There is in addition a difference 
in the cystidia, but in view of the variation found on a single pileus, 
this should be regarded as of secondary importance. In its spore 
characters it approaches Inocybe nodulosa Kauff. or Inocybe in- 
tricata Peck, but is readily distinguished from both by its heavy 
odor as well as by the changing flesh. 


Inocybe luteifolia sp. nov. (Fic. 1 G; 2 A, D) 


Pileus 1-3 cm. latus, obtuse conicus demum planoumbonatus, siccus, fibril- 
losus demum subsquamosus, sordide brunneus demum subfulvus, margine 
subluteus; sapore subrancidus; lamellae angustae, confertae, adnatae, luteae, 
tactu luteobrunneae; stipes 3-5 cm. longus, 3-5 mm. crassus, solidus, equali- 
ter, dense pruinosus, demum glaber, pallidus vel pallide luteus, deorsum 
demum atrobrunneus; sporae 6-8 X 4-54; pleurocystidia et cheilocystidia 
35-45 (50) X 10-15 4, lutea. Specimen typicum legit prope Oak Hill Road, 
Oakland Co., Mich., July 17, 1937, A. H. Smith, n. 6557, in Herb. Univ. of 
Mich. conservatum. 
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Pileus 10-30 mm. broad, obtusely conic when young, becoming 
plane except for a low obtuse umbo, at times the umbo obsolete, 
surface dry, innately appressed fibrillose at first and appearing 
“sepia” (dark sordid yellowish brown) because of the even fibril- 
lose coating, in age the fibrillose layer breaking up into appressed 
scales, ground color yellowish, the disc becoming tinged reddish 





Fic. 2. A, D, Inocybe luteifolia; B, C, E, Hypholoma anomalum. 


tawny ; flesh comparatively firm and brittle, pale buffy yellow, odor 
nauseating (not spermatic), taste very disagreeable ; lamellae nar- 
row, crowded, adnate, “amber yellow” to “mustard yellow” 
(clear pale yellow) at first, changing to “ Sudan brown” at ma- 
turity (bright yellowish brown), edges thickish and staining brown- 
ish when bruised, even; stipe 3-5 cm. long, 3-5 mm. thick, equal, 
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solid, white within, surface densely pruinose over all at first, color 
near “ cream buff” (pale buff) above, yellowish below, soon stain- 
ing bister where handled and in age darkening over all except the 
extreme apex ; spores subovoid, 6-8 4-5 », smooth, rusty brown 
under the microscope; basidia four-spored; -pleurocystidia very 
abundant, 35-45 (52) & 10-15, dark yellow in water mounts, 
thick-walled, subcylindric to conspicuously ventricose, the apices 
obtuse and usually slightly encrusted; cheilocystidia similar to 
pleurocystidia or saccate, the latter either thin or thick-walled, yel- 
low in water mounts and measuring 25-36 & 10-14 u. 


Gregarious under aspens at the edge of a bog, Oak Hill Road, 
Oakland Co., Mich., July 17, 1937 (6557-type). It was also 
found at Ann Arbor, Washtenaw Co., Mich., July 30, 1937 (6703) 
and at Cades Cove, Tenn., in the Great Smoky Mts. National Park, 
Aug. 16, 1938. 

I. luteifolia is well characterized by its yellow gills, the color 
change exhibited by them, the evenly pruinose stipe which becomes 
bister upward in age, the nauseating odor and disagreeable taste, 
small spores and short pleurocystidia which are yellow in water 
mounts of fresh material. It is readily distinguished from such 
species as Inocybe hirtella Bres. Inocybe ochraceomarginata Kauff. 
and Inocybe confusa Karst by the characters mentioned above. 
I. hirtella as illustrated and described by Lange (4) apparently has 
gills with a strong tinge of yellow, but its stipe does not darken, 
its spores are larger, and apparently there is a difference in the 
color of the fibrils on the pileus as well as a difference in the odor 
and taste. 


Tricholoma cystidiosum sp. nov. 


Pileus 1-3.5 cm. latus, conicus vel obtusus, demum campanulatus, siccus, 
fibrillosus, subrimosus, demum fibrillose squamulosus, albidus; lamellae 
adnatae, latae, confertae, albidae; stipes 3-5 cm. longus, 2-4 mm. crassus, 
solidus, equaliter, glaber, albidus; sporae 7-9 (10) X 5-64; cystidia cras- 
situnicata, subventricosa, 40-60 X 10-16 (22) u. Specimen typicum legit 
prope McKenzie Pass, Ore., Oct. 23, 1937, A. H. Smith, n. 8/18, in Herb. 
Univ. of Mich. conservatum. 


Pileus 1-3.5 cm. broad, obtusely conic at first, the margin slightly 
incurved, expanding to broadly campanulate or plane, often with a 
pronounced conic umbo, the margin long remaining decurved, 
sometimes recurved in age and subrimose, surface dry and lacerate 
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scaly near the margin, innately appressed fibrillose over the re- 
mainder, for a time the extreme margin decorated with the scat- 
tered remains of the thin white fibrillose partial veil, color evenly 
pure white, unchanging, tinged slightly with buff when dried ; flesh 
white, thin, firm, odor and taste not distinctive; lamellae close but 
distinct, adnate, becoming adnexed, moderately broad, thin, pure 
white, edges even; stipe 3-5 cm. long, 2-4 mm. thick, solid, equal, 
occasionally the base slightly enlarged, fibrous and stringy within 
but fragile and breaking easily, glabrous or slightly silky, pure 
white, unchanging; spores 7-9 (10) & 5-6y, subovoid, hyaline, 
smooth, yellow in iodine; basidia four-spored ; pleurocystidia scat- 
tered, hyaline in KOH, thick-walled, apices usually encrusted, 
40-62 10-16 (22) p», subventricose to subcylindric, occasionally 
subovoid, pale yellow in iodine; cheilocystidia of two types, either 
similar to pleurocystidia or thin-walled and saccate, both types 
abundant ; gill-trama interwoven, yellowish in iodine; pileus-trama 
homogeneous, yellowish in iodine. 


Gregarious under Pinus ponderosa, Saginaw Forest, Ann Arbor, 
Mich., Sept. 29, 1936 (4958), and in the Deschutes National For- 
est, near McKenzie Pass, Ore., also under Pinus ponderosa, Oct. 
23, 1937 (81180-type). 

T. cystidiosum is very similar in stature to Tricholoma myomyces 
sensu Lange. It differs from all species of the Tricholoma ter- 
reum group, however, in the presence of thick-walled cystidia on 
the gills. Superficially it closely resembles Jnocybe geophylla 
(Fries) Quél. It has the same stature as our western form of the 
latter, the same type of fibrillose veil, the same cystidia, and spores 
of the same size and shape. The spores differ only in their thinner 
unpigmented walls. Both were found together, and their resem- 
blance was so striking in the field that I considered the Tricholoma 
to be merely a sterile form of J. geophylla. The white spore de- 
posit, however, quickly proved that the specimens in question were 
neither sterile nor an Jnocybe. Although thick-walled cystidia 
have not been previously known for species of Tricholoma, the 
character scarcely seems important enough to justify erecting a 
genus to include the one species. 
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DESCRIPTION OF FIGURES 


The drawings of the cystidia and spores were made with the aid of a 
camera lucida. The drawings of the cystidia are reproduced at approxi- 
mately 1250 X; those of the spores at approximately 1550 X. All of the 
drawings were made from type material. 

Fic. 1, Inocybe cinnamomea: A, four pleurocystidia; B, three cheilo- 
cystidia; C, nine spores. IJnocybe insignis: D, seven spores; E, three pleuro- 
cystidia; F, two pleurocystidia. Jnocybe luteifolia: G, nine spores. 

Fic. 2, Inocybe luteifolia: A, five pleurocystidia; D, a cluster of cheilo- 
cystidia. Hypholoma anomalum: B, six spores; C, two pleurocystidia; E, 
four pleurocystidia. 
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NOTES ON SOME N#=W:OR -IN'LERESTING 
FUNGI 


Davin R. SUMSTINE 


HyYDNUM STRIGOSUM Fries. 


This species was collected near Leechburg, Pennsylvania, on an 
old log, October 8, 1938. A section cut from the thicker part of 
the plant revealed the characteristic stratum of this species. Miller 
(Mycologia 26: 218. 1934) accepts the combination Gloiodon 
strigosus (Fries) Karsten as the proper interpretation of this spe- 
cies. It is not frequently reported. 


PHYLLOSTICTA ASIMINAE Ellis & Kellerm. 


A fungus on the leaves of Asimina triloba (L.) Duval was col- 
lected near Reedsville, West Virginia, September 3, 1938. It 
agrees with the description of Phyllosticta Asiminae Ellis & Kel- 
lerm. given by Seaver (N. Am. Flora 6: 43. 1922) with the ex- 
ception of the spores which are said to be subglobose to ellipsoid 
or oval 5-6 X 7-9» with granules. The spores in my specimens 
are elliptic 4-5 & 10-12 p. 

Only one species has been reported on this host. Unless other 
specimens with similar spores are found the Reedsville specimens 


may be considered as a variant rather than a new species. 


Amanita virginiana (Murrill) comb. nov. 


During the summers of 1937 and 1938, I collected a small 
Amanita growing on the grassy plot near the children’s playground 
at Pocono Manor, Pennsylvania. It appeared in abundance after 
a rain. This plant agrees very well with the description of V ene- 
narius virginianus Murrill. The only distribution given by Mur- 
rill is Mountain Lake, Virginia, where the type was collected in 
1909. The collection at Pocono Manor extends the range to 
Pennsylvania. 


17 
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Lactaria glutinosa sp. nov. 


Pileus féshy, convex at first, then depressed in the center, 4-6 
cm. broad; smoky gray, darker at center, glabrous, azonate, very 
viscid én Wet weather, covered “vith a glutinous coat which disap- 
peats in drying’, margin’ regular or sometimes sulcate; context 
white, thin ; latex white unchanging, acrid ; lamellae white becoming 
ochraceous in drying, slightly decurrent, moderately distant, with 
shorter ones intermixed; stipe concolorous or little lighter than 
the pileus, tapering downward, glabrous, appearing striate at times, 
solid 3-4 cm. long, 5-15 thick; spores white, globose or sub- 
globose, slightly echinulate 5- 7 pi cystidia numerous, cuspidate 
70-80 8-10. On the ground in mixed woods, Pocono Manor, 
Pennsylvania, August 12, 1937. Type has been deposited in the 
Carnegie Museum. 

Pileus carnosus primitus convexus demum centro depressus 4-6 cm. latus, 
fuligineo-griseus, glaber, azonatus, viscidus, glutinosus, margine integro vel 
sulcato; contextus albidus, tenuis; latex albidus, immutabilis, acris; lamellae 
primitus albidae demum ochraceae, subdecurrentes, subdistantes; stipes con- 
color vel pallidior, sensim angustans ad basem, solidus, 34 cm. longus, 
5-15 «4 crassus; sporae albidae, globosae vel subglobosae, echinulatae, 5-7 #; 
cystidia numerosa, cuspidata, 70-80 X 8-104. 

This species is intermediate between Lactaria trivialis Fries and 
Lactaria mucida Burl. From both these species, it differs mainly 
in color of pileus, in size of spores, and in cystidia. Authentic 
specimens of Lactaria trivialis and Lactaria mucida in the New 
York Botanical Garden do not show any cystidia. The latex in 
these two species stains the lamellae glaucous-green. The latex in 
Lactaria glutinosa does not stain the lamellae green. 

In the herbarium of the New York Botanical Garden, there is 
a specimen collected by Dr. Murrill at Mill City, Oregon, No. 867, 
labeled Lactaria mucida Burl. A note with the initials of Mur- 
rill indicates a wrong identification. Field notes accompanying the 
specimens give the following information, “ Extremely slimy in 
rain, fumosus-avellaneous cap and stem; convex to umbilicate ; 
stem hollow ; gills adnate, decurrent with tooth, white ; milk white, 


unchanging, slowly acrid; flesh watery.” 


The spores were found to be elliptical to subspherical, slightly 
echinulate, 6-8; cystidia 70-80 X 6-84. In color, viscidity, 
spores, and cystidia, it resembles Lactaria glutinosa. However, 
the long hollow stem is quite different from this species. 
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Hygrophorus (Hydrocybe) Graciae sp. nov. 


Pileus conic, campanulate with cuspidate umbo, crenate striate, 
lemon yellow, brown-yellow when dry, 1-2 cm. broad, scarcely 
viscid, not turning black in drying; flesh thin; lamellae broad, 
waxy, adnato-decurrent; stipe concolorous or lighter than the 


- 


pileus, subequal, hollow, 5-9 cm. long, tomentose at the base ; spores 
irregular, angular 8-10 yp. 


Pileus conicus, campanulatus umbone cuspidato, crenato-striatus, citrinus 
dein brunneolus, 1-2 cm. latus, subviscidus, non nigricans; contextus tenuis ; 
lamellae latae, ceraceae, adnato-decurrentes ; stipes concolor vel pallidior, sub- 
aequalis, cavus, 5-9 cm. longus basi tomentosu; sporae irregulares, angulares, 


8-10 uw. 


Growing in mossy places in mixed woods, near Kane, Pennsyl- 
vania, September 5, 1937, Grace H. Sumstine. Type has been 
deposited in the Carnegie Museum. 

It differs from Hydrocybe ceracea in cuspidate umbo and in 
spores; from Hydrocybe cuspidata in color and in spores; from 
Hydrocybe conica in color, in spores, and in not turning black in 
drying. 


COLLYBIA HIRTICEPS Peck and related species. 


Peck (Bull. Torrey Club 34: 98. 1907) described Collybia 
hirticeps from specimens collected at Pigeon Lake, Ontario, by 
C. Guillet, in August, 1905, and from specimens which I sent him 
about the same time. The two collections were considered by 
Peck as identical. Part of my collection is in the Carnegie Mu- 
seum and marked co-type. Murrill (N. Am. Flora 9: 375) makes 
the following statement about this species, “Collybia hirticeps 
Peck (Bull. Torrey Club 34: 98. 1907). Specimens collected 
by Burnham in 1908 prove to be Crinipellis zonata (Pk.) Pat.” 
This statement may be true of Burnham’s specimens but it does 
not decide the status of the specimens on which Peck described 
his new species. 

Recently in examining my specimens, I find that they agree with 
the original description. The color of the pileus is brown, 
““mummy-brown,” azonate. The stipe is 5-7 cm. long, tough, 
equal, tomentose, colored like the pileus or a little paler. The 








20 Mycotocia, Vo. 33, 1941 


spores are globose or subglobose, 4. Peck gives the spores as 
globose or subglobose 4-5 » long and 4 » broad. 

This species differs from Collybia zonata Peck in the brown 
color, the absence of zones, in the tough (not fragile) texture of 
the whole plant, and in the shape and size of the spores. 

This species is also closely related to the following species: 
Collybia campanella Peck, Collybia stipitaria Fries and Lentinus 
pulcherrimus Sumstine. Years ago Dr. Peck sent me specimens 
of these species for examination and study. After making some 
notes on the characteristics of these plants, I returned them to him. 
Later my library with these notes was burned and I was unable to 
publish the results of the study. 

I have examined my own material recently and have read the 
descriptions of these species given by different authors. I have 
found some interesting statements of the size of the spores of these 
species. 

CoLLyBIA ZONATA Peck. In the original description in Ann. 
Rep. N. Y. State Museum 24: 61. 1872, the spores are given as 
ellipsoid 5» long. Murrill in N. Am. Flora 9: 287 (as Crinipel- 
lis), states that the spores are ellipsoid 5-7 & 3.5-4.5 y. 

COLLYBIA ‘CAMPANELLA Peck. In Bull. N. Y. State Museum 
116: 19. 1907, Peck says “spores not seen.” 

COLLYBIA STIPITARIA Fries. In Sacc. Syll. Fung. 5: 216, the 
spores are given as 8-9, long. Rea in British Basidiomycetes: 
534 (as Crinipellis) says the spores are pip-shaped, 10-12 6-7 p, 
multi-guttulate. Ricken in Blatterpilze 1: 417 gives the size of the 
spores 7-8 & 4-5 w and adds that the cystidia are subulate, 30-40 
xX 6-8 yp. Murrill in N. Am. Flora 9: 287 (as Crinipellis sca- 
bella) records the size as 6-7.5 & 4 uy. 

LENTINUS PULCHERRIMUS Sumstine. In Torreya 7:60. 1907, 
the spores are given as broadly ovate. This species has a very 
strong odor resembling the odor of Claudopus nidulans. The odor 
is so distinct that anyone collecting this plant could not miss it. 
No odor has been recorded in any of the descriptions of these other 
species. I have before me specimens from New Hampshire, 


Michigan and Pennsylvania and all have this characteristic odor. 
The spores of these plants are globose to subglobose 24». The 
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spores in the Michigan specimens are a little larger 3-5. These 
specimens seem to be distinct from the other species. 
These five species need further study. 


MIcCROSPHAERA PLATANI Howe and O1pium ogspuctuM Ellis & 


Lang. 


Since 1912, I have been collecting the conidial stage of some 
species of Erysiphaceae growing on the leaves of the oriental 
(London) plane tree. Only recently have I found the perithecial 
stage. My collection includes specimens from Pittsburgh, Gettys- 
burg, and Philadelphia in Pennsylvania and from Camden, Atlantic 
City, and Ventnor in New Jersey. The specimens from Camden 
are the only ones with the perfect stage. The perithecia have all 
the characters of the genus Microsphaera and the specimens may 
be referred to Microsphacra Platani Howe. This species is con- 
sidered by some as a form of Microsphaera Alni (Wallr.) Salmon. 

The following description of the conidial stage may help to 
identify it in the absence of the ascigerous stage: Amphigenous, 
white to sordid white, forming a dense floccose stratum on the 
leaf; mycelium branched, interwoven; sporophores erect, simple, 
septate, bearing the chain of spores; spores ellipsoid, barrel-shaped, 
granular within, variable in size, 15-20 k 30-50,y. It attacks 
both the young and the older leaves of the plane tree. In Over- 
brook, Philadelphia, it has become a menace to the shade trees. 
(Vide Mycologia 5: 59. 1913.) 

Ellis and Langlois (Jour. Myc. 6: 35. 1890) described a new 
conidial species, Oidium obductum, growing on Quercus (falcata?) 
in Louisiana. This species has also been reported on Platanus. 
An examination of some of the original collection on Quercus 
from Louisiana shows that the fungus on Platanus in my collection 
is different from Oidium obductum. Salmon (Ann. Myc. 3: 493- 
595. 1905) combines Oidium obductum with Phyllactinia cory- 
lea var. angulata. 


STEREUM Murray! (Berk. & Curt.) Burt. 


This Stereum is widely distributed in America and is reported 


as growing on frondose species. But, in Eufope, it is also found 
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on conifers. In my collection from Cook Forest, Pennsylvania, 
I find it growing on pine logs. This seems to be an unusual host 
for this species in America. 


RHINOTRICHUM LAEVISPORUM (Cooke) Sumstine. 


During the winter of 1939, I collected this species in Florida. 
It has been very seldom reported since the first discovery in 1878. 


CARNEGIE MuSEUM, 
PITTSBURGH, PENNSYLVANIA 











NOTES ON BOLETES. VI 


Watter H. SNELL AND EstTHER A. Dick 


During the last three summers the senior author has unfortu- 
nately found himself in sections of the country in which the 
weather was extremely dry and unfavorable for the growth -of 
fleshy fungi. Nevertheless, many interesting collections have been 
made and certain problems in the Boleti have been cleared up. In 
addition, specimens sent in by other collectors have provided valu- 
able facts, as well as new species. 


SPECIES REDISCOVERED 


Boletus acidus was described by Peck in 1906 from a collection 
under pine and hemlock at Port Henry, N. Y. He stated that 
it was closely related to B. americanus and B. punctipes, and dis- 
tinguished from these by the whitish color, slight but mostly eva- 
nescent annulus, and acid taste. As far as the writers know, a defi- 
nitely identified specimen of this species has not been collected by 
anyone else. During the past few years, the senior writer has 
haunted the white pines around Port Henry in a search for this 
species, and his efforts were rewarded after belated rains in the 
latter part of September, 1936. The taste of the flesh of the 
specimens obtained was not as disagreeably acid as emphasized 
by Peck, but in all other respects the specimens were readily recog- 
nized as distinct from all other known species and they agreed in 
detail with Peck’s excellent description. 

Boletinus glandulosus is another species the distinctness and 
validity of which have been doubted by many collectors of higher 
fungi. Again, as far as is known to these writers, the only collec- 
tions are those sent to Peck from Nova Scotia and Friendship, 
Maine. A good specimen of this species was collected near Little- 
ton, N. H., in 1936, by R. P. Elrod. Thus, another species of this 
genus can be accepted with confidence, and, further, the range of 
the fungus is extended. It is to be expected that it ought to be 
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found under spruce and balsam in Vermont, northern New York 
and localities in eastern Canada other than the one noted. It is 
easily recognized by the prominent glandular dots on the walls of 
the tubes. 


RARE SPECIES FOUND AND RANGES EXTENDED 


Following the mycological foray at Mountain Lake, Virginia, in 
1936, Dr. C. L. Shear and his son invited the senior author to visit 
an unusually prolific collecting area in a stand of very old oak and 
white pine near Blacksburg, Virginia. Here, as elsewhere, because 
of the drought almost nothing was found except one small collec- 
tion of Paxillus corrugatus on a prostrate trunk of what appeared 
to be white pine, and Boletus Betula, which surprisingly occurred 
in great abundance. 

Boletus alboater Schw. apparently cannot be considered as a rare 
species, but it so happens that these writers have seen it only twice 
prior to 1936. In that dry season, however, it was collected in 
comparative abundance in Pennsylvania and Virginia, in situations 
where ordinarily common species were rare or absent. 

Boletus multipunctus, collected by Peck at Bolton, N. Y., and 
B. fulvus, collected by McIlvaine in West Philadelphia, Pennsyl- 
vania, and named by Peck, have not been found since the original 
collections, except for a record of the latter species in Canada. 
Both were found by the junior author, the former near Reading, 
Pennsylvania, and the latter near Ashburnham, Massachusetts. 

Boletus variegatus Swartz appears to be fairly common in Eu- 
rope, but it has not been well understood in this country. Peck 
apparently never saw it, but in his account of the Boleti he gave 
it as reported from North Carolina by Curtis and Schweinitz, 
from California by Harkness and Moore, and from Rhode Island 


‘ 


by Bennett. McIlvaine reported it as “quite common on flat 
in the West 


Virginia mountains, in New Jersey and Pennsylvania. In corre- 


’ 


benches where hummocks and spruces have grown,’ 


spondence, Miss Elizabeth Morse has confirmed the occurrence of 
this species in California. The authenticity of the Bennett report 
for Rhode Island has been questioned, because of what have 
proved to be misconceptions of many of the species of fungi in 


his day, to say nothing of lack of herbarium specimens to sub- 
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stantiate his reports. Recently, however, confidence in this report 
has been restored. This bolete has not been found again in Rhode 
Island, but some specimens collected a few years ago in Middle- 
boro, Massachusetts, by Mrs. Florence H. Hayward, have been 
identified with certainty as B. variegatus. This species has some 
features in common with B. subtomentosus, but is usually larger 
and flatter, and has a surface that is fibrillose to more or less dark- 
scaly after the original tomentum disappears. The pores in the 
specimens mentioned above are larger than those reported in Euro- 
pean descriptions, but otherwise there are no differences. 

Boletus duriusculus Schulz. was listed by McIlvaine from Snow 
Hill, New Jersey, in 1892, but it has not been recognized by any- 
one else in this country. Its occurrence in America was confirmed 
by a specimen sent in from Ohio by William Bridge Cooke, if 
our determination is correct. It would seem that there can be no 
mistake, because this species is the only one of the known Boleti 
in which the flesh turns a coppery-reddish or salmon-orange when 
cut. 

Boletus niveus Fries (= B. holopus Rostk.) apparently has been 
recognized only occasionally in this country. For years the pres- 
ent authors did not find it, but it has been turning up once in a 
while in recent summers. Several collectors found it during the 
1938 Foray at Duchesnay, Quebec. It is without doubt what has 
been considered a white variety of B. scaber, but the pellicle of 
B. niveus is fibrillose while that of B. scaber is made up of globu- 
lose cells. We are convinced that B. albellus Peck is B. niveus. 
The spores and cystidia are the same in the two species, and the 
glabrous stipe of B. albellus is only a variation. 

Boletus niveus seems to be a northern form in America. While 
we have a record of its presence in Pennsylvania, it is usually 
collected in northern New England and New York, and in Canada. 
It has been found in Labrador and recently there came to our 
attention two specimens from farther north—one collected by 
H. M. Raup near Lake Athabasca in the Province of MacKenzie, 
north of latitude 60°, and the other collected by J. Aughton, and 
communicated by H. S. Jackson, from Lake Harbour, Baffin 
Island, at about latitude 62° or 63°. 

Boletus mirabilis Murrill, originally described from Washington 
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and Oregon and reported also from Manitoba (no. V of these 
Notes, Mycologia 28: 363. 1936), was found in Pennsylvania by 
L. O. Overholts. 

Boletus pseudodecorus, first described by the authors from Mt. 
Gretna, Pennsylvania, has been found in some abundance at certain 
times on the campus at State College, Pennsylvania, by L. O. Over- 
holts. It was also located recently in Rhode Island. Since the 
original study of this supposedly new species, it has been noticed 
by the senior author that Frost’s brief description of B. ferrugineus 
would fit our fungus. There has thus far been no opportunity to 
study Frost’s specimens at Burlington, Vermont, but in any event 
the newer name will stand, since Frost’s name is preoccupied by 
Schaeffer’s B. ferrugineus, which is a synonym for B. spadiceus 
Schaeff. ex Fries, according to all the European accounts. 

Boletus pulverulentus Opat. (of which B. mutabilis Morg. is a 
synonym), B. porphyrosporus Fries and B. calopus Fries, known 
heretofore as occurring only from the east coast to the Mississippi, 
were sent in from the west coast by Alexander H. Smith—all three 
from Washington and the first two also from California. 

Boletinus cavipes (Opat.) Kalchbr. was sent in by D. E. Stuntz 
from Washington on the west coast at an elevation of 4000 feet, 
and by V. L. Benton from Idaho. This is the first time the writers 
have known of it west of Manitoba. Along with Stuntz’s collec- 
tion were some unusual specimens that seemed to be nothing but 
this species, but with pileus distinctly rosy-red to bright red (Nopal 
red and Eugenia red of Ridgway) and with the spore print 
purplish-reddish-brown. This is the first time anything like this 
has been found as far as is known. For present purposes at least, 





it is being called forma rubrotinctus. 

Specimens determined to be Boletus americanus Peck were sent 
in from Washington by A. H. Smith, and from Idaho by V. L. 
Benton. 


NEW SYNONYMY 


Boletus tomentosus Kauff. is to be considered the same as Peck’s 
var. mutans of B. hirtellus. The only difference between B. to- 
mentosus and B. hirtellus is the slightly whiter flesh which turns 
blue; the variety was established to include this character. The 
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name tomentosus would have to be given up at any rate, because 
of its previous use by Krombholz for another species (B. ferru- 
gineus Schaeff.). 

The name crassipes was given by Peck to a specimen sent from 
Mt. Gretna, Pennsylvania, by McIlvaine. Peck said “the thick, 
beautifully reticulated stipe, the deep velvety-brown color of the 
pileus and the deep yellow color of the flesh serve to distinguish 
this species ’—obviously chiefly from B. auripes Peck. Both the 
present writers have each made several visits to Mt. Gretna to 
search for B. crassipes. On one trip, the senior author found some 
specimens that he identified as B. auripes, although they were a 
little dingy and moldy. Some time later, while looking through 
Mcllvaine’s tome, he ran across the colored drawing of B. cras- 
sipes, by this time forgotten, and there to the minutest detail was 
his B. auripes from Mt. Gretna. This is not the most decisive 
evidence that could be obtained, but until some more distinctive 
characters than the thickness of the stipe (which is really all that 
is left of Peck’s statement) can be found, the species crassipes 
will be dropped. 

There has long been puzzlement over B. scabripes described by 
Peck from specimens collected by Miss White at Bar Harbor, 
Maine. This species was distinguished by the tubes becoming 
black on drying and exuding a black juice with a strong odor, and 
with stipe adorned with numerous, projecting sharp black points. 
The senior author has made special efforts to find it, to the extent 
of making trips to Bar Harbor for this purpose alone. Specimens 
that seemed to have some of the characters of the species always 
turned out to be something else. Finally, on one of the recent 
visits to the Peck Herbarium in Albany, the type specimen of 
that of B. exi- 





scabripes suddenly took on familiar appearance 
mius. Study of the characters of the fruit body and microscopic 
examination of the tissues, cystidia and spores supported the idea, 
as did also a reéxamination of a copy of Miss White’s original 
drawing in the New York Botanical Garden. In this drawing, 
except for the somewhat greater sharpness of the scurfy agglomer- 
ations on the stipe, there was portrayed a fruit body that had all 
the features of a rather old, possibly moldy or rain-soaked speci- 
men of B. eximius. Specimens of this species in such conditions 
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do exude a blackish fluid. Hence, unless and until some Boletus 
of this sort can be found with distinct differences from B. eximius, 
the species scabripes will be discarded. 


BOLETUS BICOLOR AND B, MINIATO-OLIVACEUS 


Collectors apparently experience considerable difficulty in dis- 
tinguishing these two species, especially by means of the keys and 
descriptions available. There has been no question about the 
variety sensibilis of B. miniato-olivaceus, because the entire carpo- 
phore changes immediately to deep blue upon contact or wounding. 
There are only three other species of Boleti which are equally 
sensitive—B. purpureus, B. pulverulentus and B. cyanescens. The 
first one is distinguished by a reticulate stipe and red tube mouths, 
the second by reddish-brown to dark-brown pileus and roughened 
stipe, and the third by whitish to yellowish color, hollow stipe, 
tubes at first white, and yellow spore print. 

Likewise, there has been question about B. bicolor only when 
this species has become much faded or quite yellow. Its pileus is 
characteristically apple-red from the first until late maturity, and 
the stipe is mostly red, but yellow above. 

The difficulty in identifying the typical form of B. miniato- 
olivaceus is traceable to the current descriptions. All of these 
state that the pileus is at first vermillion and then olivaceous or 
perhaps ochraceous-red. For years this coloration was searched 
for and never found. In the experience of the present writers, 
the pileus is never vermillion and seldom olivaceous. It is at first 
deep rose-color or reddish-rosy, soon showing various combinations 
of bright red, pinkish-red, pinkish, ochraceous and bright yellow, 
with only occasional tinges or spottings of olivaceous. The stipe 
differs from that of B. bicolor in being mostly yellow, but tinged 
more or less red in the middle portion, or perhaps at the apex. 

Parenthetically, concerning B. bicolor, Kallenbach thinks that 
this species of Peck’s is the same as B. sanguineus With. of 
Europe. The descriptions of the two certainly read alike, but it 
is hoped that European specimens can be examined before the 
synonymy is agreed to. Furthermore, the epithet bicolor was used 


by Raddi in 1807 for a species now unknown. 
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THE A. M. SPORE NUMBER 

Any specialist in any of the groups of the higher fleshy fungi 
can testify to the difficulties in identifying dried specimens sent in 
by correspondents. While some consignments arrive in excellent 
condition and with copious descriptive notes (and occasionally even 
with water-color drawings), on the other hand many are received 
with the specimens immature, overmature, worm-eaten, poorly 
dried or even badly broken, and accompanied by no notes at all or 
with inadequate notes, especially as to color and important changes 
of color. Some specimens received have been in the herbarium 
for 85 years. In the case of the Boleti, it is surprising how many 
different species can have the same appearance in the dried or aged 
condition, to say nothing of the situation presented by improperly 
dried material, in which all evidence of the original color is lost, if 
the specimens are not quite black and even the surface characters 
obscured or possibly cooked away in improper drying. 

In the first attempts to develop some procedure which would 
enable the writers to identify poor specimens, or even a fragment 
when necessary or desirable, single definitive characters were listed 
as far as they were available, and then the remaining species were 
classified by groups according to various superficial characters, for 
the purpose of narrowing the choices or even of arriving at a 
definite determination after several eliminations on the basis of the 
several chosen characters had been made. The basic data for this 


‘ 


procedure were of the sort presented as “ Some aids to rapid iden- 


tification” in “‘ Tentative Keys to the Boletaceae of the United 
States and Canada” by the senior author. While this method 
saves a great deal of time and works out reasonably satisfactorily, 
it has been felt by the senior author that the use of spore char- 
acters might give more definitive and more precise results, even 
though it was realized that the spores of most species of the Bole- 
taceae are remarkably similar in color, shape and size, especially 
as sizes are ordinarily given in terms of range. There is no pos- 
sibility of using color and shape of spores for the determination of 
species in this family, except secondarily. Ornamentation of the 


epispore can be used to identify Strobilomyces strobilaceus, Poly- 
poroletus sublividus, Boletus Ananas, B. Russellii, B. Betula and 
B. chrysenteroides. For the remaining species of the Boletaceae, 
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with smooth epispore, the task appeared hopeless, because at least 
75 per cent of the species have their ranges between 9 and 16 
microns in length. A study by the senior author of the sizes of 
the majority of the spores, however, gave encouraging results and 
led to the development of the concept of the A. M. Spore Number. 

Actually, this “ A. M. Spore Number” consists of two index 
numbers representing the averages of the lengths and of the 
widths of the majority of the spores of a species. For example, 
the spore measurements of Boletus granulatus are recorded as 
“6-10 X 2.5-3.5 4, mostly 6-7 XK 2.5-3».” Ignoring the range 
measurements, the majority of the spores measure 6-7 X 2.5-3 uy. 
The averages of these latter sizes are 6.5 and 2.75. The “A. M. 
Number ” for this species is therefore taken as 6.5—2.75. Simi- 
lar compound numbers were made out for all the smooth-spored 
species of the family and these were arranged in numerical order 
in an index. It was naturally to be expected that in several in- 
stances from two to six or eight species were found to have iden- 
tical A. M. numbers. Therefore, shape and color characters of 
the spores were added for the distinguishing of these. 

Success with the use of this device obviously depends upon the 
preciseness of the A. M. Number for a given species, both as 
originally determined and presented in the index, and as arrived at 
after the measurement of the spores of the specimen being studied. 
With regard to the originally determined number (the key num- 
ber), it has been found that while for most species the majority 
of the spores will fall within the same limits from specimen to 
specimen and from year to year, on the other hand there are certain 
limitations. For one thing, it is quite likely that the A. M. Num- 
ber, if not the entire range in size, for a species may vary with the 
locality or environment—for instance, as between the north and 
south, and the east and west of this continent, or between sea level 
and higher elevations. For another thing, there are certain species 
in which, on the basis of our present information, there is not uni- 
formity in this respect. For example, in Boletus aurantiacus and 
especially, B. auriporus, the extreme ranges are reasonably con- 
stant, but the majority limits vary somewhat. In B. aurantiacus, 


most of the spores may be 14» long in some collections, 15-17 » 
long in others (A. M. Numbers 14 and 16 for length respectively ) ; 
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in B. auriporus, 8-9 X 4p in some, 10-11 K 44.5 in others 
(hence, A. M. Numbers 8.54 and 10.5-4.25 p, respectively). Ac- 
cordingly, two different A. M. numbers are inserted in the index 


for certain species. It just so happens that in most cases in which 
two numbers are necessary, dried specimens can be readily iden- 
tified without recourse to the A. M. Number. 

With regard to the accuracy of the number obtained for a 
specimen under study, it is not difficult to make accurate measure- 
ments of the predominating sizes of the spores in a microscopic 
field and hastily to construct the A. M. Number. 

This device is of very great value in certain situations. For 
example, there are a few groups the individual species of which 
are readily separable when collected in good condition, but when 
the fruit bodies are old or faded or rain-soaked and especially 
when dried, they may have very much the same appearance. Fur- 
thermore, the ranges of the spore measurements may be very 
similar. A group of species which often presents these difficulties 
includes B. subaureus, B. americanus and B. punctipes. The last 
species when young and fresh may be quite yellow like the other 
two, and when very young the peculiar character of the glandular 
dots of the stipe may not be evident. B. subaureus may be very 
light yellow at times and B. americanus may be darker yellow and 
lacking in the vermillion streaks. And further, the spore ranges 
are as follows: B. subaureus—7-10 K 34; B. americanus—8- 
11 & 3.54.5; B. punctipes—9-11 K 3-4 p. With these species, 
the use of the A. M. Number has been found to be indispensable. 
For example, these numbers are respectively 8-3, 9-4, 10-3.5 p. 

Obviously, however, the method is not universally infallible. It 
is most likely to fail when mounts obtained from scratchings of the 
tube layer contain varying numbers of unshed, immature spores. 
Even under these conditions the number obtained is precise in over 
half the cases, and when mature spores are available, especially in 
a print, the determination is absolutely definitive in about 90 per 
cent of the trials. When the agreement is not precise, inspection 
of the A. M. numbers a half a unit (half a micron) or so on either 
side of the number in question will usually lead to the correct 
determination. At the worst, the calculated number shows the 
general neighborhood in the index where the species belongs, and 
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the use of readily observed superficial characters of the dried fruit 
body will eliminate species one by one and lead to a proper deter- 
mination. 

So well does this device work, it is now the practise of the 
authors to begin the process of identifying an unknown, dried 
bolete by determining the A. M. number, then to check the char- 
acters of the sporophore at hand with the description of the species 
indicated by the number, and finally, as a precaution, to eliminate 
the other species with only slightly differing A. M. numbers. This 
method is much less laborious than the use of the senior author’s 
own keys. Whether or not other individuals would have the same 
success with these index numbers is a question, in view of personal 
scientific idiosyncracies and mental habits, but for the present 
writers and with this particular group of fungi, this procedure is 
in the nature of a godsend in attempting to identify dried speci- 
mens unaccompanied by descriptive notes. 


NEW SPECIES 


In Notes V (Mycologia 28: 465-466. 1936), among three new 
forms of B. felleus was f. plumbeoviolaceus. These “ Leadville- 
colored ” (Maerz and Paul, Dictionary of Color) sporophores had 
been found occasionally for several years, but usually in immature 
stages. The sporophores are very hard and firm, especially when 
young, and mature their spores and display the characteristic 
incarnate color of the tubes only after a rather prolonged period. 
Recently, however, mature fruit bodies of this bolete have been 
found and the spores as well as the above-mentioned characteristics 
set it off as a species distinct from B. felleus and all other species. 


Boletus plumbeoviolaceus sp. nov. 


Pileo convexo, sicco, e subvelutino glabro, e plumbeo-violaceo violaceo- 
brunneo, 5-11 cm. lato; carne firma, alba, sapore felleo; tubulis e subdecur- 
rentibus adnatis, longum albis, demum incarnatis; poris minutis; stipite sub- 
clavato, levi vel obscure reticulato, glabro; sporis incarnatis, e subellipsoideis 
subfusiformibus, sub lente hyalinis, 7-11 X 2.8-3.5 4. 


Pileus hard and firm when young, convex, 5-11 cm. broad. 
Surface dry, with a fine velvety appearance when young which 
borders upon the subtomentose but is not, soon becoming glabrous ; 
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quite violaceous when young, becoming dull violaceous-purplish- 
gray (“ Leadville color” of Maerz and Paul), then more or less 
violaceous-brown. Flesh hard and firm, very much so when young, 
white, often purplish under the outer surface, unchanging; odor 
more or less butyraceous, taste bitter. Tubes adnate, perhaps 
slightly decurrent, white at first and remaining so for a long time 
and maturing their spores and becoming rosy only very slowly, 
unchanging ; mouths subrotund, minute, 2-3 a mm. _ Stipe tapering 
upward or clavate, even or only very slightly reticulate, glabrous, 
white to violaceous or brownish, often streaked, often brown at the 
base; within very firm, white, unchanging ; 4-9 cm. long, 1-4 cm. 
thick. Spores flesh-color in mass, subelliptical to barely fusiform, 
many more or less fusiform at one end, hyaline, 7-11 K 2.84 pn, 
mostly 8-9 & 3. Cystidia common, lageniform, single and hya- 
line or clustered and brown, 30-40 7-9 n. 


Single or subcaespitose under oaks and in oak mixtures. Rhode 
Island and New York to Tennessee. August. No. 102 in Bolete 
Herb. WHS. 

In the newer European classifications, this species will be Tylo- 


pilus plumbeoviolaceus. 


Boletus frustosus sp. nov. 


Pileo convexo, ad centrum depresso, frustoso, brunneo, subglabro, vix 
subtomentoso, 7-18 cm. lato; carne albida vel albido-flava, rubrotincta; 
tubulis adnatis, separantibus, e flavovirentibus flavis, cyanescentibus; stipite 
subcylindrico, tenuiter reticulato, brunneo; sporis echraceo-brunneis, subfusi- 
formibus, sub lente pallide flavovirentibus, 11-15 X 4-5.5 4. 


Pileus convex to subhemispherical, perhaps depressed, 7-18 cm. 
broad. Surface dry, broken up into large frusta, subglabrous, 
scarcely subtomentose, yellowish-brown or grayish-brown. Flesh 
solid, whitish to whitish-yellow, perhaps with reddish tinge, un- 
changing ; odor just off the normal mushroom odor, taste bitter. 
Tubes adnate, separating, 2-4 cm. long, yellow to greenish-yellow, 
readily changing to blue when bruised ; mouths yellow, subangular, 
medium to large, .7 to 1.5 mm. broad. Stipe very thick, subcylin- 
dric or ventricose, usually with a fusiform base, finely reticulate 
most of length, pruinose-furfuraceous to almost subtomentose 
above, glabrescent below, often fibrillosely cracked, brown, tinged 
red at the apex, cracks yellow; within whitish to whitish-yellow, 
red at the base, tinged red throughout, changing to blue only in 
center; 3-13 cm. long, 4-9 cm. thick. Spores ochraceous-brown 
in mass, subfusiform, mostly narrowed at the distal end to almost 
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pointed, pale greenish-yellow, 11-15 & 4-5.5y, mostly 13-14 x 
4.5-5. Cystidia single on walls, or clustered at the mouths, 
clavate, fusiform or lageniform, hyaline or colored, 25-35 « 8 
12 pw. 


Under Shasta red fir, Mt. Shasta, California, elevation 7500- 
8000 feet. August. No. 962 in Bolete Herb. WHS, no. 8637 in 
Herb. Wm. Bridge Cooke. Comm. Wm. Bridge Cooke. 

This species belongs in the Calopodes and is easily recognized 
by the large, yellow-brown fruit bodies more or less covered with 
large subpyramidal frusta, and thick, finely reticulated stipe. 


Boletinus flavoluteus Snell, sp. nov. 


Pileo plano-convexo vel plano, subviscido, squamuloso vel fibrilloso, flavo- 
luteo, saepe cinnabarino tincto; carne subflava, rubrotincta; tubulis adnatis 
vel subdecurrentibus, e flavis ochraceis; stipite flavo, glandulopunctato; sporis 
ochraceo-brunneis, ellipsoideis, sub lente hyalinis, 7-9 X 2.5-3 u. 


Pileus plano-convex to nearly plane, 5-7 cm. broad. Surface 
more or less viscid, squamulose on disc to fibrillose-squamulose to- 
ward margin, golden to dull yellow with scales brownish to reddish- 
brown, vermillion in places. Flesh firm, pale yellow becoming dull 
yellow, tinged reddish or greenish in places; odor inconspicuous to 
sweetish, taste inconspicuous to slightly farinaceous. Tubes con- 
vex, adnate or perhaps slightly decurrent, golden yellow becoming 
ochraceous in age or upon drying, 2-3 mm. long; mouths medium 
to large, angular, more or less compound and radiately arranged, 
with a few separating veins, glandular-dotted, concolorous. Stipe 
stout, tapering downward, golden yellow becoming dark yellow to 
more or less brownish, with occasional touches of vermillion, cov- 
ered full length with ochraceous to brown glandular dots; within 
solid, fibrous, deep yellow, tinged greenish at apex and purplish-red 
at base; 4-5 cm. long, 15-20 mm. thick. Spores pale ochraceous- 
brown in mass, elliptical, hyaline, 7-9 & 2.5-3 », mostly 8-8.5 x 
2.5. Cystidia not abundant, single or clustered, cylindric to 
clavate or irregular, hyaline to colored, 35-50 X 4-7 p. 


Solitary under hemlock-hardwoods. Riverside, N. Y. Septem- 
ber, following cold weather and frost. No. 95 in Bolete Herb. 
WHS. 

This species was collected for the only time several years ago, 


but the description of it was withheld for further observations. 


It appeared in general so much like Boletus americanus, that it was 
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wondered if possibly the differences might be the result of re- 


sponses to the cold weather and frost. No other collections of 
the species have been made, but Boletus americanus has been 
studied in the same place and under the same conditions, and has 
always been found to be typical and without any such modifications. 

This species differs from Boletus americanus in the squamulose 
pileus, decidedly boletinoid tube-layer with separating veins, occa- 
sional green tinges of flesh and reddish flesh at the base of the 
stipe, and smaller, hyaline spores. It differs from the other two 
yellow species of Boletinus (B. decipiens and B. appendiculatus) 
by its glandular-dotted stipe and size of the spores, even when the 
evanescent annulus of the former and the appendiculate margin of 


the latter are inconspicuous. 


Boletinus ochraceoroseus Snell, sp. nov. 


Pileo convexo, sicco, fibrilloso-squamuloso, roseo, fibrillis subluteis, 6-14 
cm. lato; margine appendiculata; carne firma, subflava; tubulis decurrentibus, 
brevibus, boletinoideis, venatis, e obscure flavis flavo-brunneis; stipite venoso- 
reticulato, piloso-velutinoso, glabrescente, annulato, subluteo et roseo; sporis 
ochraceobrunneis, ellipsoideis, sub lente flavovirentibus, 8-9.5 X 2.8-3.3 u. 


Pileus convex, margin appendiculate with fragments of the veil, 
6-14 cm. broad. Surface dry, fibrillose-squamulose, light rose 
color, with the fibrils or squamules buff. Flesh firm, light yellow, 
unchanging. Tubes decurrent, short, compound, radiately ar- 
ranged with separating veins much like B. porosus but less promi- 
nently so, walls not glandular-dotted under a lens, deep dull yellow 
becoming deep yellowish-brown, not changing to blue, drying 
ochraceous to ochraceous-brown, mouths 1-5 mm. broad. Stipe 
tapering upward, often bent, more or less reticulate or venose- 
reticulate, usually to annulus, sometimes reticulate below annulus 
especially when the stipe is short, pilose-velutinous to fibrillose- 
squamulose in places, glabrescent, mixed buff and rose ; within light 
yellow, unchanging ; 4-6 cm. long, 2-3 cm. thick. Veil delicately 
membranous, whitish-buffish, rupturing to form large portions on 
the margin of the pileus and a delicate annulus which is at first 
prominent, then becomes fibrillose fragments and finally almost 
disappears. Spores rich ochraceous-brown to cocoa-brown | Ve- 
rona brown to Snuff brown (R)] in mass, narrowly elliptical, pale 
greenish-yellow, 8-9.5 & 2.8-3.3 », mostly 9X 3 or 3+ p. Cys- 
tidia: (a) clustered, especially at the mouths, clavate, hyaline, 
30-35 & 5-6; (b) on tube walls, single,-clavate to irregularly 
lageniform or hyphoid, hyaline, 50-55 x 5-7 u. 








| 
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Under conifers, Smith Creek, Idaho. July. Type in Farlow 
Herbarium, Harvard University ; co-type, no. 893 in Bolete Herb. 
WHS. Coll. G. P. and R. P. Rossbach, comm. D. H. Linder. 

This species is very similar to the testaceous Boletus Lakei 
(which may possibly belong in Boletinus rather than in Boletus). 
It differs from the latter species in the following respects: pileus 
more rosy than testaceous; tube layer very decidedly boletinoid, 
almost merulioid in some specimens, with very large pores and 
prominent veins more or less like B. porosus instead of slightly 
boletinoid layer with smaller pores, and drying ochraceous instead 
of more or less reddish ; tube walls and apex of stipe not glandular- 
dotted ; stipe more or less reticulate ; spores more slender (8-9.5 
2.8-3.3 », mostly 9 X 3 p, instead of 7-10.5 & 34 p, mostly 8-9 & 
3.5 pw). 

Boletinus ochraceoroseus is unique in that in some specimens the 
reticulation of the stipe extends below the annulus. 


Boletinus punctatipes sp. nov. 


Pileo convexo, viscido, glabro, margine adpresso-tomentoso, incarnato- 
g g I 

brunneo, 5-10 cm. lato; carne alba, sub pelle griseo-vinacea et ad tubulos 

flavovirente; tubulis brevi-decurrentibus, “ warm buff” ad “yellow ochre”; 

poris glandulo-punctatis; stipite subviscido, apici obscure reticulato, supra 

glanduloso-punctato, subter glabro, primo albo, deinde stramineo et incarnato- 

brunneo; sporis ochraceo-brunneis, ellipsoideis, sub lente hyalinis, 7-9 X 3— 


3.5 #. 


Pileus at first hemispherical, becoming expanded and _ broadly 
convex, up to 10 cm. broad. Surface even, very viscid when wet, 
glabrous except margin which is appressed-tomentose, pellicle en- 
tirely separable ; pinkish-brown when moist, drying avellaneous at 
least in spots. Flesh thick, 2-5 cm. in center, firm, compact, tinged 
grayish-vinaceous under the pellicle and greenish-yellow next to 
the tubes, otherwise pure white, unchanging ; odorless and tasteless. 
Tubes arcuate, short decurrent, radiately arranged and more or 
less separated by veins, somewhat glandular-dotted, warm buff, 
becoming yellow ochre, unchanging, short, 5-6 mm. long; mouths 
grandular-dotted, irregular, generally oval, elongated radially, me- 
dium to large. Stipe equal or tapering upward, very obscurely 
reticulated at the apex, with a subviscid pellicle which becomes 
minutely areolate on drying, glandular-dotted on the upper half or 
so, glabrous below, white when young, remaining white above or 
becoming straw-yellow, pinkish-brown below, with the dots 
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brownish-vinaceous ; within solid, hard and compact, pure white 
with base dull vinaceous, unchanging ; 5-7 cm. long, 1-3 cm. thick. 
Spores bright ochraceous-brown in mass, elliptical, hyaline, a few 
deep olivaceous, 7-10 & 3-3.5 », mostly 8 K 3. Cystidia densely 
clustered, hyaline to dark-colored, cylindrical to somewhat clavate, 
40-80 6-9 p. 

Under Douglas fir, hemlock and fir. Frying Pan Creek, Wash- 
ington. August. No. 886 in Bolete Herb. WHS. Coll. and 
comm. D. E. Stuntz. 

A distinct Boletinus, with certain characters of the Viscipelles 
of Boletus (Ixocomus). Its pileus is very viscid when wet; B. 
glandulosus and B. flavoluteus are the only others that are at all so. 
The stipe is also more or less viscid, like the stipes of these same 
two species. Its tube walls and mouths are glandular-dotted, as 
in Boletus Lakei and B. amabilis, but less so than in Boletinus 
glandulosus. More particularly, the stipe is glandular-dotted ; 
Boletinus flavoluteus, Boletus Lakei and B. amabilis are the only 
relatives with stipe thus adorned. Boletus Lakei and B. amabilis 
are mentioned in this connection, because it begins to appear that 
these two species may have to be transferred from Boletus to 
Boletinus. 


Brown UNIVERSITY, 
ProvipENCE, R. I. 
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ErpMAN WEST 


(WITH 2 FIGURES) 


ACROSPERMUM COMPRESSUM var. FOLIICOLUM (Berk.) Riddle. 


This anomalous little ascomycete has been reported from several 
other Southern States but not from Florida. On 27 February 
1939 a generous collection of the ascocarps was made on fallen 
mulberry leaves lying on very wet ground along Hogtown Creek 
near Gainesville, Alachua County. The honey-yellow translucent 
clubs were scattered over almost every mulberry leaf in or near 


the water (F. 22016). 


ASCOPHANUS BERMUDENSIS Seaver. 


According to Seaver in “ The North American Cup-Fungi,” this 
pretty little discomycete is known only from the type locality in 
Bermuda. On 10 March 1939 specimens were collected on cow 
dung in Planera Hammock near Gainesville, Alachua County. 
The apothecia were of the characteristic pinkish white color. Al- 
though the ascospores are slightly smaller than the dimensions 
given in the original description, the distinctive “ nail-heads ” leave 
little room for doubt as to its identity. Another character not 
noted in the original description is the presence of a small knob-like 
apiculus at each end of newly matured spores (F. 22017). 


BALANSIA CLAVULA (Berk. & Curt.) Lloyd. 


This striking little ascomycete has been collected a number of 
times in Florida but there seem to be no published records of its 
occurrence here. Mature specimens were collected by G. F. 
Weber and the writer 20 June 1934 on Paspalum ciliatifolium 
Michx. near Gainesville, Alachua County. The fungus was col- 
lected by the writer on the same host in other parts of Alachua 
County 21 July 1935 and 10 July 1936 and is apparently not un- 
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common in this area. On 13 Sept. 1939, typical specimens were 


found parasitizing the inflorescence of Paspalum debile Michx. in 
a much drier habitat near Gainesville. 

A search through the specimens in the Herbarium revealed a 
packet marked Balansia sp. containing a single grass stem resem- 
bling Paspalum ciliatifolium. It was collected 5 Nov. 1906 by 
R. Y. Winters at Lake City, Columbia County and bears fruiting 
bodies of B. clavula (F. 2918, F. 2919, F. 2923, F. 20320, F. 
22134). 


BULGARIA RUFA Schw. 


This large but inconspicuous rubbery discomycete is not uncom- 
mon in the northeastern states but it has never been reported far- 
ther south than North Carolina. On 20 July 1938 a small collec- 
tion of typical apothecia was made on buried wood in Planera 


Hammock near Gainesville, Alachua County (F. 20321). 


ENTONAEMA LIQUESCENS Moller. 


This peculiar tropical ascomycete was collected once on 3 Aug. 
1939 on a much decayed frondose log near Gainesville, Alachua 
County. The large yellowish ascocarps were filled with a watery 
gelatinous material and appeared immature, but the black punctate 
mouths of the perithecia were oozing masses of ripe spores. No 
previous record is known for this species in the United States. 
The identification was made by Dr. W. W. Diehl (F. 22367). 


KEITHIA JUNIPERI Miller. 


This interesting ascomycete was described from material col- 
lected near Durham, N.C. No further references to the organism 
have been found in literature as to its occurrence elsewhere. On 
17 March 1940, fruiting material was collected by Dr. G. F. Weber 
on Juniperus silicicola (Small) Bailey at Buzzards Roost in Ala- 
chua County. In gross and microscopic characters, the Florida 
material agrees with the original description, but the host is the 
southern red cedar (F. 22390). 
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PLECTANIA OCCIDENTALIS (Schw.) Seaver. 


The bright red, shallow disks of this showy little discomycete 
were found in considerable numbers in Planera Hammock near 
Gainesville, Alachua County, 1 Aug. 1938. In an area of mixed 
oak and pine that had been lightly burned over, the apothecia were 
attached to partly buried sticks. No previous record of its occur- 
rence in Florida has been found (F. 21097). 


PSEUDOPLECTANIA NIGRELLA (Pers.) Fuckel. 


This widely distributed cup fungus has not been reported previ- 
ously from Florida. Its dull color and inconspicuous habit of 
growth are probably contributing factors to this situation. Two 
collections have been made in Alachua County, one at Gainesville 
21 February 1939 and one in Sanchez Hammock, about 10 miles 
away. This latter collection is especially interesting since it grew 
on a loblolly pine log in advanced stage of decay (F. 3699, F. 
22015). 


SAccoBoLus KERVERNI (Crouan) Boud. 


The dung-inhabiting fungi are very imperfectly known for Flor- 
ida. So far there seems to be no report of this one for the State, 
though it has been found in surrounding territory. A collection 
of typical material was made 18 June 1939 at Gainesville, Alachua 
County, on weathered cow dung. In this collection the spores are 
slightly warted as well as reticulated (F. 22356). 


AECIDIUM CyRILLAE Arthur. 


Two collections of this rust have been made in Florida; all others 
reported are from Louisiana and Mississippi. The Florida collec- 
tions were made 25 April 1938, on Cyrilla racemiflora L. on the 
banks of Hatchet Creek near Gainesville, Alachua County and 23 
April 1938 along Blue Springs Run near Marianna, Jackson 
County (F. 20277, F. 20278). 


Aecidium rubromaculans sp. nov. 


While collecting in a rich hardwood hammock on 26 April 1939, 


“numerous conspicuous spots were noted on a low growing vi- 
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Fic. 1. Aecidium rubromaculans. 


burnum. At first glance these resembled insect galls but the aecial 
cups on the under side (Fic. 1) indicated they were due to a rust. 
Most of the infection occurred within three feet of the ground. 
Whether this was because the alternate host is low in stature or 
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because of greater humidity in this zone, it is not possible to say 
at this time. 

Two rusts have been reported on Viburnum spp. in the United 
States. Puccinia Linkii Klotzsch producing telia only is reported 
from the Northeastern part of North America; Coleosporium 
Viburni Arthur is midwestern. As the Florida collection evi- 
dently belongs to neither of these, the fungus is considered a new 
species. Because of the conspicuous red galls that are formed 
the above name is proposed. 

Pycnia are epiphyllous in small dense groups. 

Aecia are hypophyllous grouped on dark red round thickened 
areas 3-7 mm. broad, more or less concentrically arranged, cupu- 
late, peridium soon splitting into recurving segments ; peridial cells 
angular, 16-24 22-31 w coarsely verrucose; aeciospores irregu- 
larly globoid, 19-24 24-26 »; wall colorless, 1—-1.5 » thick, very 
finely verrucose, appearing smooth. 

Pycnidiis epiphyllis, copiose evolutis, gregariis. 

Aecidiis hypophyllis, in maculis orbicularibus sanguineis, 3-7 mm. diam., 
cupulatis, margine inciso albo lacerato recurvato; cellulis peridii rhomboideis 
16-24 u longis, 22-31 u latis, pariete verrucoso; aecdiosporis subglobosis dense 
minutissimeque verruculosis 19-24 X 24-26 u, tunica incolori. 

Hab. in foliis viburni obovati prope Gainesville, Florida. 

On leaves of Viburnum obovatum along Hogtown Creek near 
Gainesville, Alachua County, Florida. ss 

Type deposited in Herbarium, Florida Agr. Expt. Sta. No. F. 
22014. 


CoLEOSPORIUM LACINIARIAE Arthur. 


This fungus is common in the vicinity of Gainesville as the cause 
of a rust on pine needles in the spring, whileethe uredinial stage 
appears on Laciniaria in the fall. Laciniaria elegans (Walt.) 
Kuntze and L. laxa Small are both very commonly infected. So 
far as has been found there is no record of the fungus on L. pauci- 
flora (Pursh.) Kuntze on which it was abundant 9 Oct. 1939 near 
Gainesville. This is an early species and it was interesting to 
note the amount of infection in the inflorescence and even on the 
bracts of the flower-heads. Coincidentally, the rust was collected 
9 Oct. 1935 on L. spicata (L.) Kuntze near Starke in Bradford 
County. This is another unreported host (F. 16684, F. 22136). 
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PHAKOPSORA ZIZYPHI-VULGARIS (P. Henn.) Diet. 


This rust was found at Homestead, Dade County, 1 December 
1938 by George D. Ruehle.t All varieties of the common jujube 
(Zizyphus jujuba) were heavily infected, while the Indian jujube 
(Z. mauritiana) was much less: severely attacked. This appears 
to be the first report of this fungus in America, all previous reports 
having come from Asia. Only the uredinial stage was found in 
this instance (F. 22019, F. 22024). 


PuCcCINIA ANGUSTATA Peck. 


Although Puccinia angustata Peck has been reported on various 
hosts from a wide geographical range, there does not seem to be 
any specific reference to its occurrence in Florida. It was of in- 
terest then to find P. a. typica Arthur close to Newnan’s Lake near 
Gainesville in Alachua County 29 June 1938 on Scirpus Erio- 
phorum, a hitherto unreported host (F. 21027). 

While examining some specimens of Rynchospora corniculata 
(Lam.) Gray collected in Punta Gorda, Charlotte County, on 24 
November 1939, the telia of a rust were noted on many of the 
leaves. These proved to be P. a. angustaioides (R. E. Stone) 
Arthur, a southern variety according to Arthur’s Manual of the 
Rusts (F. 22357). 


Puccinia CANNAE (Wint.) P. Henn. 


It seems strange that a relatively common rust on a so well- 
known host as Canna should escape recording for so many years. 
The first collection in Florida according to our records was made 
31 Jan. 1922 by E. O. Hopkins, at Delray, Palm Beach County. 
In addition to Canna flaccida and C. indica, Thalia geniculata has 
been found infected in Manatee County. Other collections on 
Canna are recorded from Brevard, Manatee, Pinellas and Seminole 
counties (F. 3911, F. 3912, F. 3913, F. 3914, F. 3915, F. 16813 
and F. 16850). 


1 Ruehle, George D. The Plant Disease Reporter 23: 40. 1939. 
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PUCCINIA JUSSIAEAE Speg. 


This rust is of common occurrence in Florida on a number of 
different hosts. A small creeping plant, Ludwigiantha arcuata, 

















Fic. 2. Jthyphallus Murrillii. 


that covers large areas of low pasture land, is frequently severely 
affected. There is no report of this host in literature. Ludwigia 
suffruticosa, an inconspicuous plant in low meadows, is also com- 
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monly affected. Collections on both these plants have been made 
in Alachua County, the former 9 June 1935 and the latter 17 June 
1938. In addition the rust was collected on Ludwigiantha at Or- 
mond, Volusia County, 1 Sept. 1927 (F. 5895, F. 21052, F. 21053). 


PuccintiA KuHNIAE Schw. 


Collected on Kuhnia Mosierti Small in Alachua Co., 24 Sept. 
1939. Also collected in the same county 5 Oct. 1927 on Coleo- 
santhus cordifolius (Ellis) Kuntze. This fungus has not been 
hitherto reported in Florida. No record has been found of its 
occurrence anywhere on Coleosanthus cordifolius (F. 16392, F. 
22135). 


PUCCINIA MINUTISSIMA Arth. 


This rust is represented in our collections by one leaf of Decodon 
verticellatus bearing one spot with aecia collected in Alachua 
County 19 May 1935 by G. F. Weber. All other known reports 
are from Delaware and northward (F. 16953). 


Pucctnia Scrrpr DC. 


Collected 13 Nov. 1939 by W. B. Tisdale on Nymphoides lacu- 
nosum in a lake near East Lake, Putnam County. The round 
patches of aecia were conspicuous by their yellow color in contrast 
to the dark green of the normal leaf area. The fungus has not 
been previously reported in the United States and the aecia from 
Cuba only on N. Grayanum (Griseb.) Arthur (F. 22364). 


PUCCINIA SUBSTRIATA Ellis & Barth. 


The uredinial stage of this rust is common around Gainesville, 
Alachua County, on Paspalum plicatulum Michx., a hitherto un- 
reported host. A generous collection was made 14 May 1939 (F. 
22388). 


PUCCINIASTRUM PyroLaE (Pers.) Schroet. 


A package of Chimaphila maculata collected at Thurmond, North 
Carolina, intercepted by the State Plant Board at Jacksonville, 
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Florida, was found to contain numerous specimens infected with 
this rust. Arthur’s Manual does not list the fungus from the 
State of North Carolina. The uredinial stage was very conspicu- 
ous (F. 22363). 


Urepo GuacaE Mayor. 

Rusts on epiphytic orchids are rather rare in the United States 
although several have been found in greenhouses on collected 
plants from South or Central America. Very sparse collections 
of one of the tropical American forms have been made occasionally 
in Florida but not reported. On 28 April 1940 a generous collec- 
tion of what corresponds to Uredo Guacae Mayor on Epidendrum 
tampense was made at Bradenton, Manatee County, by Miss Lillian 
E. Arnold. The young uredia form concentric rings around the 
old initial infections. The rust is probably much more common 
than the records would indicate. The relatively inaccessible habi- 
tat of the host, in the tops of oak and other forest trees, is a de- 
cided deterrent to the frequent collection of this rust (F. 22389). 


Urepo Lucumae Arthur & Johnston. 


This rust was collected on Lucuma nervosa A. Dc. at Homestead, 
Dade County, by George D. Ruehle, 9 February 1937. It has 
been reported previously from Cuba on this host. This year 
(1939) the fungus was more abundant than in 1937? (F. 17114, 
F. 22027). 

This fungus has been transferred to the genus Acrotelium by 
Dr. Geo. B. Cummins * since he was successful in demonstrating 
teliospores. 

On 17 March 1939 the same collector found leaves of Lucuma 
salicifolia affected by a rust which proved to be this species. This 
appears to be the first record for Uredo Lucumae on this host 


(F. 22026). 


Uromyces AscLepiApis (Schw.) Cooke. 


This rust has been collected in Florida on the orange or butterfly 


milkweeds, but there is no record of its occurrence on other groups. 


2 Ruehle, George D. The Plant Disease Reporter 23: 40. 1939. 
8 Cummins, G. B. Bull. Torrey Club 67: 70-72. 1940. 
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On 28 July 1935 the uredia were found on Asclepias tomentosa 
Ellis at Daytona Beach in Volusia County. There is no previous 
record of infection of this species. Telia have not been found in 
our collections (F. 16725). 


Uromyces KRAMERIAE Long. 


This rust has been reported only from Northern Texas on 
Krameria glandulosa Rose and Painter. Only the telia are re- 
ported from this collection. On 21 September 1936 the telial stage 
was collected by Geo. F. Weber near Gainesville, Alachua County, 
on Krameria spathulata. On 12 May 1939 plants of this host spe- 
cies in the vicinity of Gold Head Branch State Park in Clay 
County were found bearing pycnia, aecia, and uredinia of what 
appeared to be the same organism. Telia found associated with 
uredinia on plants in the same area 19 June 1939 correspond per- 
fectly to the species as described by Long. 

The pycnia are orange red in color, mostly epiphyllous (occa- 
sionally caulicolous) on small inconspicuous yellow galls. 

The aecia are produced on the same galls as the pycnia but ap- 
pear later. They occur on both sides of the leaf surrounding the 
pycnia on the upper side and are general on the under side of the 
areas. The aecia are cupulate, shallow, 100-150, broad; the 
peridia pale, erect, soon irregularly lacerate; the aeciospores are 
angular to globoid, 18-22 & 19-24; wall colorless, 1m thick, 
minutely but closely verruculose. 

The uredinia are amphigenous cinnamon brown, .2-.5 mm. 
broad; urediospores subglobose to broadly obovate-ellipsoid, 
18-22 & 24-29 uw; wall pale golden-brown sparsely and minutely 


echinulate. ° 


SEPTOBASIDIUM MARIANI Bres. 


This felty fungus was collected on Crataegus luculenta at 
Worthington Springs, Alachua County, on 4 April 1939. No 
record of the occurrence of this species in Florida has been found. 
The identification was verified by Dr. John Couch (F. 22013). 
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Ithyphallus Murrillii sp. nov. 


For several years a red phalloid has been noted during the rainy 
season in lawns around Gainesville, Alachua County, and tenta- 
tively identified as J. rubicundus (Bosc.) E. Fischer. Both plants 
have the same general appearance but a closer examination has re- 
vealed consistent differences in them. Long’s * description, reiter- 


’ 


ated in Lloyd’s notes and Coker’s “ Gasteromycetes,” remarks a 
red or scarlet pileus. At no stage in the development of the 
Florida plant is the color of the pileus darker than very pale pink. 
The disk that closes the perforation at the top is also of the same 
pale color. The spores of /. rubicundus as given by Long are 
2 X 4p while ours are 2-3 & 4.5-6p, a significant difference in 
size. 

The fungus (Fic. 2) is deemed sufficiently different in these 
characters to be separated as a new species and it is dedicated to 
Dr. William A. Murrill, who has named so many of the fleshy fungi 
of Florida and who has collected this species. It is described as 
follows : 


Egg pure white attached to white rhizomorphs. Cup pure white, 
2 to 3 cm. high and 1.5 to 2 cm. wide. Stipe curved, fusiform, 
pink, 10-15 cm. tall and 1.5-2 cm. thick; several chambers thick, 
each 1-2 mm. wide. Apex closed by a pale-pink disk. Pileus 
oblique, conical, rugulose, 2—2.5 cm. long and 1.5—2 cm. wide at the 
loose edge; pale pink under the spore slime. Spores dark olive 
brown in mass, pale olive green under the microscope, ellipsoid to 
oblong, smooth, 2-3 & 4.5-6 p. 


10-15 cm. altus; stipite fusiforme, medio 114-2 cm. crasso, puniceo sed 
diluto; volva albo; pileo conico-campanulato circ. 2.5 cm. alto, extus ruguloso ; 
sporis ellipsoideis 4.5-6 X 2-3. Hab. in pratulo ad Gainesville, Florida. 

In sandy soil of centipede grass lawn, Gainesville, Florida. Type 
collected 26 June 1939 deposited in Herbarium, Fla. Agr. Exp. 
Station, No. F. 22362. 


COcCOSPORA AURANTIACA Wallr. 


One of the common fungous growths met with in moist woods 
during the fall consists of little ochraceous masses on much decayed 
wood. At first glance they are usually mistaken for some myxo- 


4 Long, Jour. Myc. 13: 109. 1907. 
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mycete but their structure is quite different. In fact they may be 


said to have no structure but consist entirely of a mass of large 
spores. A collection of typical material was made at Gainesville 
22 Jan. 1940 by W. A. Murrill and identified by W. W. Diehl. I 
can find no report of its occurrence in Florida although it is very 
common here (F. 22365). 


DACTYLIUM DENDROIDES ( Bull.) Fries. 


One collection of this hyphomycete has been made in Florida. 
It was found 16 Jan. 1940 on Mycena epipterygia Fries in Planera 
Hammock, Alachua County, parasitizing a small portion of a large 
colony of the host. Fungi in the genus Dactylium are usually con- 
sidered imperfect forms of Hypomyces sp., but collections of the 
ascigerous form seldom, if ever, show any signs of the Dactylium 
stage and our collection of Dactylium shows no indication of the 
perfect stage (F. 22355). 


RAMULARIA COLEOSPORII Sacc. 


While collecting Coleosporium Laciniariae Arthur on various 
species of Laciniaria, it was noticed that a large proportion of the 
uredia on Laciniaria elegans ( Walt.) Kze. appeared to be parasit- 
ized. A microscopic examination of this material revealed a 
Ramularia referable to R. Coleosporii Sacc. The collection was 
made at Gainesville, Alachua County, on 9 October 1939. This 
fungus has been reported previously from Puerto Rico on 
Coleosporium Ipomoeae (Schw.) Burrill (F. 22360). 


FioripA AGRICULTURAL EXPERIMENT STATION, 
GAINESVILLE, FLORIDA. 








AGARICACEAE FROM THE MEDICINE 
BOW MOUNTAINS OF WYOMING’ 


° 


FLorENCE F. ARENBERG 2 


(WITH 1 FIGURE) 


During the summer of 1938 the writer made a collection of the 
Agaricaceae of the Medicine Bow Mountains of Wyoming at an 
altitude range of from 8,000 to about 11,000 feet above sea-level. 
A few more plants were collected in the summer of 1939. Dr. 
Alexander H. Smith of the University of Michigan gave gener- 
ously of his time in helping the author to classify her specimens 
and to determine and describe the new species. Besides the new 
species which is described below, a list of the Agaricaceae which 
have not been reported before for Wyoming also follows. The 
photomicrographs are of slides made from the dried specimens. 


1. Mycena wyomingensis Smith & Arenberg, sp. nov. (Fic. 1) 


Pileus 1.5-2.5 cm. broad, convex to somewhat umbonate and 
siccus, brunneo-atratus; caro cartilaginea, albida, inodora, sapore miti; 
lamellae confertae vel subdistantes, latae, sinuatae, albidae; stipes 3-5 cm. 
longus, 2-2.5 mm. crassus, 2-4 cm. radicatus, pallidus, caespitosus, cartilagi- 
neus, apice canescens, basi strigosus; superficies pilei e cellusis basidiiformi- 
bus unistratosis constans; pleurocystidia 45-60 X 12-20; cheilocystidia 33 
48 X 12-20; sporae 6-7.5 X 3.54; basidia tetraspora. Specimen typicum 
legit prope Univ. of Wyo. Sum. Sci. Camp, June 21, 1938, Arenberg n. 1, 
in Herb. Univ. of Michigan and Herb. Univ. of Wyoming conservatum. 


Pileus 1.5-2.5 cm. broad, convex to some what umbonate and 
more or less expanded, margin slightly incurved at first, surface 
hoary when young, appearing rather dry, dark blackish brown over 


1 Excerpt from a Master’s Thesis submitted to the Department of Botany 
and the committee on Graduate Study at the University of Wyoming in 
partial fulfillment of the requirements for the degree of Master of Science, 
the citation to which is, Arenberg, Florence, The Agaricaceae of the Medi- 
cine Bow Mountains of Wyoming, Master’s Thesis, Dept. of Bot. Univ. 
Wyo. 1939. 

2 Contributions from the Department of Botany and The Rocky Mountain 
Herbarium of the University of Wyoming, No. 177. 
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Fic. 1. Mycena wyomingensis. Top, section through a gill; below, section 
through tip of a gill. 


all, not fading; flesh rather tough and cartilaginous (but not re- 
viving as in Marasmius.), odor slight and not distinctive, taste mild ; 
lamellae, close to subdistant, rather broad, sinuate, in three tiers, 
whitish, edges even or nearly so, no color change; stipe 3-5 cm. 
long, 2—2.5 mm. thick, with a pseudorhiza 2-4 cm. long, caespitose, 
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surface pallid and finely pruinose-pubescent near the apex from 
numerous caulocystidia, more or less white mycelioid toward the 
base, pseudorhize mycelioid and with debris clinging to it, very 
cartilaginous ; pileus-trama corticated with a single layer of upright 
basidia-like cells (22-35 K 8-10) with dark smoky brown con- 
tents (the cells do not all reach the surface and have pedicels of 
various lengths but the layer is essentially hymeniform in the ar- 
rangement of its elements), hyalin thin-walled cystidia project at 
intervals from this layer and measure 30-50 X 7-10; pleuro- 
cystidia scattered, ventricose, 45-60 & 12-20 y, hyaline, thin- 
walled, smooth; cheilocystidia similar but shorter and lacking a 
conspicuous pedicel; spores 6-7.5 X 3.5, ellipsoid, hyaline, 
smooth, remaining hyaline in chloral hydrate-iodine solution; ba- 
sidia four-spored. 


Caespitose on rotten wood, under spruce and fir, University of 
Wyoming Summer Science Camp, alt. 10,000 ft., June 21, 1938, 
No. 1. This species is very closely related to Mycena trichoderma 
Josserand in Kthner, but differs in the more compact palisade layer 
over the pileus, the caespitose habit of growth, rooting stipe and 
smaller spores. The spores do not turn yellow in iodine, and 
therefore the species is very likely properly classified in the group 
containing species with amyloid spores. Mycena lenta Maire is 
also rather closely related but is said to be rimose as in certain spe- 
cies of Inocybe and to lack pleurocystidia. In addition its colors 
are apparently more brownish. In Kihner’s®* classification M. 
wyomingensis falls readily in the group spuriae. 

SPECIES NOT REPORTED BEFORE FOR WYOMING: Amanitopsis 
vaginata Fries var. livida Peck; Armillaria appendiculata Peck; 
Clitocybe maxima Fries; Collybia confluens Fries; Collybia dryo- 
phila Fries ; Coprinus micaceus Fries ; Cortinarius armilatus Fries ; 
Cortinarius croceofolius Peck; Cortinarius decipiens Fries; Corti- 
narius elegantior Fries; Cortinarius gentilis Fries; Cortinarius 
pholideus Fries ; Crepidotus herbarum Peck; Inocybe fulvella Bres. 
(Robust form Heim) ; Inocybe leptophylla Atk.; Inocybe radiata 
Peck; Inocybe scabella Fries; Lepiota puellaria (Fries) Rea; 
Mycena idiolens Lundell; Mycena vitilis Fries; Naucoria vernalis 
(Peck) Sacc.; Omphalia gracilis Quél. (Mycena immaculata 


3 Le Genre Mycena, Encyclopéde Mycologique 10: 1-710. 1938. 
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Peck) ; Pholiota unicolor (Vahl) Fries; Russula abietina Peck; 
Russula aurantialutea Kauff.; Russula decolorans Fries; Russula 
fragilis Fries; Russula puellaris Fries; Russula roseipes Secr.; 
Russula tenuceps Kauff.; Stropharia distans (Pers.) Morgan; 
Tricholoma arcuatum (Bull.) Peterson sensu Lange; Tricholoma 
brevipes (Fries ex Bull.) Quél. sensu Lange; Tricholoma tumi- 


dum Fries. 








PSEUDOTRICHIA AND THE NEW GENUS 
PHRAGMODIAPORTHE ' 


Lewis E. WEHMEYER 


(witH 11 FIGURES) 


In the course of recent studies of the species described under the 
generic names of Pseudovalsa and Calospora, a number of species 
were encountered whose generic positions should be elsewhere. 
Two such generic segregates are here considered. 


Phragmodiaporthe gen. nov. 


Perithecia clustered, valsoid, entostromatic areas more or less 
definitely outlined by a blackened dorsal zone which is continuous 
between the pustules. Asci clavate, 8- (or 4-?) spored. Spores 
fusoid-ellipsoid to elongate, four- to many-celled, hyaline or brown. 
Conidia, where known, elongate-fusoid, one- to four-celled, hyaline, 
borne in clustered or labyrinthiform, enclosed locules within an 
entostroma. 


Perithecia gregaria ut in genere Valsa. Areolae entostromaticae plus 
minusve evidenter circumvalatae a zona fuscescente marginale inter pustulas 
continua. Asci clavati (4?) vel 8-spori. Sporae fusiformes vel ellipsoideae 
vel elongatae cylindracae, multicellulae, hyalinae vel brunneae. Conidia 
longe fusiformia, 1—4-cellula, vel in entostromatis loculis inclusis pluribus 
simplicibus vel singulis labyrinthiformibus. Species typica Phragmodiaporthe 
Caryae, in species pluribus generis Caryac. 

The type species of this genus, P. Caryae, has been described 
several times under a variety of generic names (see synonymy). 
The stromatic configuration is the same as that found in the genus 
Diaporthe but the ascospores are four- instead of two-celled. Its 
structure differs from that of Pseudovalsa in the lack of any dark 
colored entostroma, and in the totally different conidial stage. 
From Prosthecium, it differs in the presence of a definite dorsal 
zone and in the lack of any appendages on the ascospores. 


1 Papers from the Department of Botany of the University of Michigan 
No. 724. 
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Both the perithecial and conidial stages of P. Caryae suggest a 
derivation from the genus Diaporthe. Certain species of Diaporthe 
show a tendency toward the elongation of the ascospores (D. 
megalospora, D. tiliacea and others). The writer has described 
varieties of both D. Fagi (4, p. 146) and D. strumella (5, p. 46) 
in which such an elongation of the ascospores has taken place. 
Calospora Ribis Gutner was described as having four-celled asco- 
spores. Material kindly sent the writer by Dr. Naumov, however, 
contained spores which were 6- to 8-guttulate but only two-celled 
and which proved to be exceptionally long spores of the var. 
longispora of Diaporthe strumella. If the spores of such a fungus 
became three-septate, which is not at all unlikely, it would fall in 
the genus Phragmodiaporthe. 

The conidial stages found associated with the perithecia on the 
type material of Cryptospora Caryae Peck and Pseudovalsa Fair- 
mani Ellis & Ev. are also easily derived from a Phomopsis (or 
Fusicoccum) type. The labyrinthiform locules formed within a 
light colored entostroma are characteristic of these form genera. 
The conidia differ from those of Phomopsis in the elongate-fusoid 
shape and the tendency to be four-celled. Certain species of Di- 
aporthe show this elongation (D. leiphaemia) and tendency to 
septation (D. tiliacea) of the conidia. 

Phragmodiaporthe aculeata, the second species, is not so ob- 
viously related to Diaporthe as is D. Caryae. P. aculeata has a 
dark colored entostroma with large irregular perithecial cavities 
which have rather indefinite walls and in this respect resemble a 
dothideaceous type of organization. The material examined was 
immature and showed four-spored asci. The spores were one- 
celled and hyaline, although Petch describes the spores as seven- 
to eleven-septate and brown at maturity. Additional and more 
mature material of this species may show it to have other affilia- 


tions. 


Phragmodiaporthe Caryae (Peck) comb. nov. (Fics. 1-4) 
Cryptospora Caryae Peck, Ann. Rep. N. Y. State Mus. 38: 106. 
1885. 
Pseudovalsa Fairmani Ellis & Ev. Proc. Roch. Acad. 1890: 51 
Winterella Caryae (Peck) Kuntze, Rev. Gen. 34. 1891. 
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Valsa apatela Ellis & Holway, Bull. Lab. Nat. Hist. Univ. Iowa 
3: 42. 1895. 

Aglaospora Fairmani (Ellis & Ev.) Kuntze, Rev. Gen. 3°: 441. 
1898. 

Calospora apatela (Ellis & Holway) Sacc. & Sydow, In Sacc. 
Syll. Fung. 14: 593. 1899. 


Appearing on the surface as conic pustulate swellings, 0.5-2 mm. 
in diameter, with a central cluster of stout-papillate erumpent os- 
tioles or, where the periderm is torn away, appearing as circular 
blackened discs. No ectostroma formed beyond the blackening of 
the bark surface about the ostioles. This marginal blackening dips 
sharply into the bark as a lateral zone which may continue along the 
wood surface between the pustulate entostromatic, areas. Peri- 
thecia spheric to irregular from crowding, 300-600 « 200-500 y, 
clustered in the entostromatic areas, bounded by the marginal zone. 
Asci clavate, 85-150 « 19-21. Spores biseriate, long-fusoid, 
straight or slightly curved, hyaline, four-celled, slightly or dis- 
tinctly constricted at the septa, 27-44 & 5-7.5 p. 

Hosts: Carya spp. 

DISTRIBUTION: lowa, New York. 

CoLLEcTIons: (Cryptospora Caryae) N. Y. St. Mus., Knowers- 
ville, N. Y., May, 1884, C. H. Peck (type). 

(Pseudovalsa Fairmani) Ev. Herb., Lyndonville, N. Y., May, 

1890, C. E. Fairman (type). 

(Valsa apatela) Herb. lowa St. Coll., ex Holway Herb., De- 

corah, lowa, March, 1884 (type). 


The blackened marginal zones of this species and its four-celled, 
fusoid spores without appendages set it aside from the other spe- 
cies of Calospora and Pseudovalsa. 

An associated conidial stage is found on the types of Pseudo- 
valsa Fairmani and Cryptospora Caryae. It consists of labyrinthi- 
form to confluent, irregular, pycnidial cavities formed within a 
light colored entostromatic area of the upper bark, which is irregu- 
larly bounded by a dorsal zone which dips into the bark. The 
conidia borne in these enclosed chambers are elongate, fusoid- 
clavate to oblong-cylindric, straight or somewhat curved, one- 


celled, hyaline, or often 2- to 4-celled. There are no constrictions 
at the septa and the conidia measure 35-43 & 3.5-5.5 p. 
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Phragmodiaporthe aculeata (Petch) comb. nov. (Fics. 5-7) 


Aglaospora aculeata Petch, Ann. Bot. Gard. Peradeniya 3: 3. 


1906. 


Appearing on the surface as strongly pustulate, hemispheric or 
conic swellings, 1-3 mm. in diameter, with a closely adherent 
periderm and a central carbonaceous disc consisting of a fascicle 
of two to five very stout (0.5-0.8 mm. in diam.), somewhat elon- 
gate, cylindric ostioles, mostly broken away, leaving a hollow cy- 
lindric stub. Perithecia appearing as irregular to flattened, much 
elongated cavities, 500-2000 500 », imbedded in a black stroma 
of pseudoparenchyma and with very slightly differentiated walls. 
Entostromatic area outlined by a definite, broad, black, dorsal zone 
dipping into the bark between the perithecial clusters. Asci cla- 
vate, mostly four-spored, 110-130 & 22-28 ». Spores lying paral- 
lel in the ascus, long-fusoid-cylindric, slightly curved, one-celled, 
hyaline, granular, 88-95 « 9-11. Petch gives the spores as 
finally brown and seven- to eleven-septate and 90-105 & 12-15 p. 
Host: Thea. 

DisTRIBUTION : Ceylon. 
COLLECTIONS: Kew, Petch, No. 6456, Dec. 1921. 


The long fusoid spores which are at first hyaline and the dorsal 
blackened zones of this species suggest relationships with P. Caryae. 
The irregular perithecia with faintly developed walls and the dark 
colored parenchymatic surrounding stroma, however, are not en- 
tirely in accord with the writer’s concept of this genus. 


PSEUDOTRICHIA Kirschstein. 


The nomenclatorial history of this genus is somewhat involved. 
In 1912, in his Fl. Boh. & Mor. No. 132, Petrak issued a fungus 
under the name of Calospora ambigua Pass. with the notation 
“Forsan nova species.” In 1921 (2, p. 284), he erected a new 
genus, Khekia, with a description of the fungus in this exsiccata, 
gave Khekia ambigua (Pass.) Petr. as the type species and Calo- 
spora ambigua Pass. as a synonym of the type species. The 
writer has not seen the type of Passerini’s C. ambigua, but Pas- 
serini states that his fungus approaches Sphaeria arcuata Currey, 
differing only in the broader (7-8) and colorless spores. He 


gives the host as Quercus. Currey’s Sphderia arcuata is Pseudo- 
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valsa longipes, the ascospores of which are often hyaline and reach 
a diameter of 7-8». Calospora ambigua is undoubtedly the same 
as Pseudovalsa longipes and as it is cited as a synonym of the type 





Fics. 1-4, Phragmodiaporthe Caryae; 5-7, P. aculeata; 
8-11, Pseudotrichia aurata. 


species of Khekia, this genus name becomes a synonym of Pseudo- 
valsa. 

In 1939, Kirschstein (1, p. 125), again used Petrak’s Fl. Boh. 
& Mor. No. 132 (which he erroneously cited as No. 123) as the 
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basis of a new genus, Pseudotrichia, which name, therefore, be- 


comes available for the genus based on this collection. 

Petrak’s fungus, which occurs on the stromata of a Diatrypella, 
is, furthermore, the same as Thyridaria aurata Rehm (3, p. 392). 
The type of T. aurata is upon moldy wood from Austria and the 
perithecia are scattered singly or clustered superficially, showing 
only slight traces of any felty subiculum in a few spots. A later 
collection from Dearness, on old sphaeriaceous stromata on Cra- 
taegus, was given by Rehm (in Herb.) as a var. stromatica of this 
species. The perithecia of this specimen are clustered on the old 
sphaeriaceous stromata. 

Petrak, in his discussion of the genus Khekia, states that it is 
a parasite upon Diatrypella stromata, and that Rehm (who iden- 
tified his material) probably mistook the Diatrypella stromata 
for that of a Calospora. Petrak gives a very good description of 
the fungus but says that the ostioles are flattened, which is not 
true of the material seen by the writer. As a result of this flat- 
tening of the ostioles, he places the genus as a stromatic form of 
the Lophiostomataceae. 

Kirschstein, in his discussion of Pseudotrichia, correctly states 
that no true stroma is present and that the ostiole is conic. He 
places his genus in the Trichosphaeriaceae because of the tomen- 
tose character of the perithecium. 

In 1938, the writer collected material of this same fungus on 
stromata of an Eutypella on Ulmus americana, near Ann Arbor, 
Michigan. All of the variations mentioned above were found on 
this collection, and there is no doubt in the writer’s mind that they 
all represent a single species which grows normally on the stromata 
of various pyrenomycetes but may occur on bark or decorticated 
wood which has been infected by these same fungi. The perithecia 
may originate on or beneath the surface of the substratum and 
may be scattered, but are usually clustered on the stromata upon 
which they grow. The young perithecia are pyriform with a 
comparatively long beak, but as they increase in size they become 
globose and the ostiole is less conspicuous. The young perithecia 
are covered with a bright yellow-green tomentum composed of 
hyphae which grow out from the wall cells. As the fruit bodies 
mature, these hyphae become darker brown, giving a brown color 
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to the perithecia, or they may grow out as a sparse mycelial subicu- 
lum. The ostiolar portion of the perithecium retains the yellow- 
green coloration longest. A complete description follows: 


Pseudotrichia aurata (Rehm) comb. nov. (Fics. 8-11) 


Thyridaria aurata Rehm, Ann. Myc. 10: 392 (also 12: 172). 
1912. 

Pseudotrichia stromatophila Kirschst. Ann. Myc. 37: 125. 
1939. 


Usually found growing on old decaying pyrenomycetous stro- 
mata, or on bark or decorticated wood infected by these fungi. 
Perithecia pyriform then globose, 300—700 » in diameter, scattered 
singly, botryose clustered on the host stromata, or in small con- 
fluent groups, at first covered with a bright yellow-green tomentum 
which becomes rubbed off or becomes dull brown or black. Osti- 
ole conic to papillate. Perithecial wall thick, consisting of an inner 
layer of brown walled parenchyma cells and an outer layer of 
interwoven dark brown hyphae bearing the tomentum. Perithecia 
sometimes surrounded by a felty growth of coarse thick-walled 
brown hyphae. Asci elongate-clavate, with a tapered basal stalk 
and a slightly thickened apical wall, 100-160 « 14-18. Spores 
biseriate above, irregular below, fusoid, straight to curved, hyaline, 
two-celled at first, becoming four-celled, constricted at the septa, 
with a large guttula in each cell, rarely pale brown at maturity, 
29-41 & 5-9. Paraphyses numerous, filiform, hyaline, persistent. 


Hosts: Pyrenomycetous stromata on Crataegus and Ulmus. 
Distr1BuTION : Austria, Czechoslovakia, Michigan, Ontario. 
Exsiccati: (Calospora ambigua) Petr., Fl. Boh. & Mor. 132 
(type). (Thyridaria aurata) Rehm, Asc. 2111. 
CoLLecTIons: (Thyridaria aurata) Riksm., ex. Rehm Herb., Ybb- 
sitz, Austria, leg. Lambert (type) ; London, Ont., June 1911, 
Dearness, 3321 (var. stromatica). 
(Pseudotrichia aurata) W. Herb., No. 3881. 


Ascospores from the collection of Pseudotrichia aurata on Ulmus 
americana were sprayed onto nutrient agar on December 7, 1938. 
Germination occurred within twenty-four hours by the formation 


of one or two germ tubes, 5.5 » in diameter, from the ends of the 
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spores. Some of the spores turned pale brown before germination, 
whereas others remained hyaline. Rehm states that the spores of 
his Thyridaria aurata turn brown at full maturity. 

On oat agar, a limited colony growth, grayish to brown or black, 
was formed and, after a week or two, numerous gray-black stro- 
mata appeared and soon showed the superficial yellow-green fur- 
furescence characteristic of this species. 

Some of the original collection of Ulmus twigs, which showed 
healthy Eutypella stromata, but no signs of Pseudotrichia, were 
autoclaved and inoculated. Healthy twigs of Ulmus, with no 
Eutypella present, were also autoclaved and inoculated. Growth, 
and the formation of stromata, took place in both instances. On 
the Eutypella stromata, the typical clusters of yellow-green stro- 
mata appeared. On the Ulmus twigs not bearing Eutypella stro- 
mata, the Pseudotrichia stromata arose beneath the periderm but 
were soon strongly erumpent. In this situation, there was often 
a slight basal stromatic development beneath the periderm. None 
of the stromata, on either agar or twigs, ever matured to the stage 
of developing spores, but the course of their development indi- 
cated that they were perithecia. No conidial fructifications were 
seen. 

The stromata (perithecia?) of Pseudotrichia originated as an 
intertwined mass of vegetative mycelium which proliferated to 
form a spheric to ellipsoid primordium. The outer cell walls of 
this primordium (Fic. 11) form a wall-like layer of rather large, 
brown-walled pseudoparenchyma, from which grow out the hyphal 
elements forming the yellow-green tomentum. The inner core of 
the primordium remains a mass of intertwined hyphae. At a 
somewhat later stage, the initiation of the ostiole and the central 
cavity occurs. The cells in a limited area, just beneath the upper 
wall of the perithecium, enlarge, appear parenchymatic, become 
meristematic and cause the conic beak-like extension of the peri- 
thecium (Fic. 11). Just beneath this area of ostiole initiation, the 
cells of another lens-shaped area of meristematic hyphae begin 
to thicken and elongate downward, forming an active palisade-like 
area in the center of the perithecium (Fic. 11). The increase in 





the size of the whole primordium at this same time, causes a draw- 
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ing away of the lower portion from the free ends of this palisade, 
so that the ends of these hyphae lie free as the branching tips of 
these downward growing paraphyses. No differentiated sex or- 
gans, ascogonia or ascus primordia were seen in these stromata in 
culture, but the asci probably arise from an area of prosenchyma- 
tous hyphae lying parallel to the periphery of the lower portion 
of the central cavity and grow upwards into the paraphyses above. 
This development suggests, but does not entirely agree with, that 
found in the Pseudosphaeriales. The stromatic primordia, if 
formed in close proximity, may become confluent or, very often, 
may form two to three central fertile areas within one stroma. 

The use of the sphaeriaceous, pseudosphaeriaceous and dothi- 
deaceous types of organization for the rearrangement of genera 
would necessitate an entire revision of the Sphaeriales. These 
types of organization are based upon perithecial development, and 
there are no doubt many minor variations and intergradations in 
the ontogeny of various genera and species. Our present knowl- 
edge is extremely fragmentary, the distinctions between these 
types of development are still vague, and judgments from mature 
material are very uncertain. No general revision can yet be made 
on these bases. 

The genus Pseudotrichia represents a type of organization found 
in some species of Didymella which grade off into the genus Mas- 
sarinula, which, in turn, by further septation of the asocspores, 
grades off into certain species of Massarina. These species are 
often associated with decayed wood or pyrenomycetous stromata. 
Diaporthe microstroma Ellis & Ev. and Myrmaecium (Diaporthe ) 
subaquila (Berk. & Curt.) Ellis & Ev. belong te this group. 
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EXPLANATION OF FIGURES 
Fics. 1-4, Phragmodiaporthe Caryae (Peck) Wehm.: 1, radial section 
through stromata; 2, ascus; 3, ascospores; 4, conidia, as found associated on 
type. 5-7, Phragmodiaporthe aculeata (Petch) Wehm.: 5, radial section 
through stromata; 6, ascus; 7, ascospores, as seen on specimen examined. 
8-11, Pseudotrichia aurata (Rehm) Wehm.: 8, radial section through old 
stromata of Eutypella bearing perithecia of P. aurata; 9, ascus; 10, asco- 
spores; 11, vertical section of perithecium, showing latest stage of develop- 
ment occurring in culture and illustrating the ostiolar meristem and down- 
ward growth of paraphyses in the central cavity. 








UREDINALES OF NEW GUINEA—II' 


= 2 


GerorGE B. CUMMINS 2 


(wiTH 5 FIGURES) 


The 15 species of Uredinales reported in this paper were col- 
lected by Mrs. Mary Strong Clemens in Morobe District, New 
Guinea. The type specimens are deposited in the Arthur Her- 
barium of the Department of Botany, Purdue University Agricul- 


tural Experiment Station. 


PUCCINIA HENNOPSIANA Doidge. 


On Mariscus sp., Wantoat, Jan. 27, 1940 (11046). 

The teliospores of this collection are shorter (10-16(-18) x 
(30—)40-60 ») than those described for P. hennopsiana (15-20 
40-80 »), but the loculate sori and the color and shape of the 
spores are the same. No differences are detectable in the uredia. 


PuccINIA ROMAGNOLIANA Maire & Sacc. 


On Cyperus difformis L. f., Kajabit Mission, Sept. 5, 1939 
(10655), Oct. 29, 1939 (s.n.). 


Puccinia exoptata sp. nov. (FIG. 1) 


Uredia culmicola subepidermalia, sparsa, elongata, usque 2 mm. longa, 
cinnamomeo-brunnea; urediosporae globoideae, ellipsoideae vel obovoideae, 
14-18 X 18-234; membrana 1-1.54 cr., flavida vel cinnamomeo-brunnea, 
minuteque echinulata; poris germ. 2, aequatorialibus. Teliosporae in uredia 
oblongo-ellipsoideae vel clavatae, ad septum constrictae, 14-17 X 30-484; 
membrana pallide castaneo- vel aureo-brunnea, 1.5 cr., ad apicem 3-64, 
levi; pedicello hyalino, brevi. 


1 Contribution from the Department of Botany, Purdue University Agri- 
cultural Experiment Station, Lafayette, Indiana. 

The first article of this series was published in Mycologia 32: 359-375. 
1940. 

2I am indebted to Doctors F. J. Hermann and H. K. Svenson for giving 
opinions concerning the identity of some of the hosts. 
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On Eleocharis laxiflora (Thwaites) H. Pfeiff., Boana, June 16, 
1938 (8291). 


PucciINIA FIMBRISTYLIDIS Arth. 


On Fimbristylis annua (All.) R. & S., Sattelberg, Feb. 27, 1936 
(1906), Feb. 29, 1936 (s.n.) ; Ogao, June 20, 1939 (s.n.), June 26, 
1939 (s.n.); Kajabit Mission, July 24, 1939 (10473); Yukwak, 
Jan. 5, 1940 (10947B). 


PucciNiA ScirPiI-GRosst Sydow. 


On Scirpus grossus L. f., Kajabit Mission, Aug. 31, 1939 
(10641 bis). 


PuCCINIA SCLERIAE (Pazschke) Arth. 


On Scleria hebecarpa Nees, Malalo Mission, Salamaua, Aug. 26, 
1935 (22) ; Boana, June 18, 1938 (s.n.) ; Kajabit Mission, July 24, 
1939 (10470), Sept. 25, 1939 (s.n.); Wantoat, Jan. 10, 1940 
(10953). On Scleria sp. Wantoat, Jan. 10, 1940 (10954). 


Puccinia papuana sp. nov. (FIG. 2) 


Urediis hypophyllis, sparsis, ovoideis, 0.3-0.7 mm. longis, pallide cin- 
namomeo-brunneis ; urediosporae late ellipsoideae vel obovoideae, 17-23 X 24- 
30“; membrana 1.54 cr., pallide cinnamomeo-brunnea, moderate echinulata ; 
poris germ. 3 vel plerumque 4, aequatorialibus. Teliis hypophyllis, sparsis, 
rotundatis vel ovoideis, 0.3-0.6 mm. longis, pulvinatis, atro-brunneis; telio- 
sporae oblongo-clavatae vel oblongo-ellipsoideae, utrinque rotundatae vel ad 
basim attenuatae, medio constrictae, 18-20 X 32-404; membrana 1.5-24 cr., 
ad apicem 8-114, castaneo-brunnea, levi; pedicello hyalino, persistenti, 
sporam aequante. 


On Scleria sp., Yukwak, Jan. 5—6, 1940 (10963). 
Puccinia papuana is similar to P. xanthopoda Sydow, but has 


shorter, broader teliospores with hyaline pedicels. 


Puccinia Oreoboli sp. nov. (Fic. 4) 


Urediis amphigenis, ovoideis, 0.2-0.7 mm. longis, brunneis; urediosporae 
obovoideae vel late cllipsoideae, 18-26 X 25-324; membrana flavida vel 
cinnamomeo-brunnea, moderate echinulata, 2.5-3 4 cr.; poris germ. 2, aequa- 
torialibus. Teliosporae in uredia clavatae, ad apicem rotundatae, ad basim 
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attenuatae, medio leniter constrictae, 16-20 X 39-52(-59) u; membrana 1.54 
cr., ad apicem 4-104, aureo-brunnea, levi; pedicello flavo, sporam breviore. 

On Oreobolus sp., vicinity of Samanzing, Feb. 15, 1939 (9608, 
type), Feb. 17, 1939 (s.n.). 


Puccinia conquisita sp. nov. (FIG. 3) 


Amphisoris hypophyllis, sparsis, rotundatis, 0.2-0.5 mm. diam., obscure 
cinnamomeis; amphisporae obovoideae, 18-24 X 25-334; membrana aureo- 
vel castaneo-brunnea, 1.5-2 cr., ad apicem 4-104, moderate echinulata; 
poris germ. 4 (3-5), aequatorialibus. Teliis urediis conformibus ; teliosporae 








: | 
Fic. 1. Puccinia exoptata; 2, P. papuana; 3, P. conquisita; 4, P. Oreoboli; 
5, P. indotata. 





clavatae, ad apicem rotundatae vel leniter attenuatae, ad basim attenuatae, 
medio constrictae, 14-18 X 34-50“; membrana pallide castaneo- vel aureo- 
brunnea, 1-1.54 cr., ad apicem 4-8 4 levi; pedicello hyalino, sporam aequante 
vel breviore, fragili. Statim germ. 


On Carex sarawaketensis Kukenth., vicinity Samanzing, Dec. 7— 
21, 1939 (10367). 


PUCCINIA EXTENSICOLA Plowr. 


On Carex aff. secta Boott, vicinity Samanzing, Dec. 1938-Jan. 
1939 (9448), Feb. 10, 1939 (9566bis). 

















CUMMINS: UREDINALES OF NEw GuINEA. II 


Puccinia indotata sp. nov. (FIG. 5) 


Urediis hypophyllis, sparsis, oblongis, 0.2-0.6 mm. longis, cinnamomeis; 
urediosporae ovoideae vel ellipsoideae, 15-19 X 20-27 4; membrana 1.5 # cr., 
pallide cinnamomeo-brunnea vel flavida, moderate echinulata; poris germ. 2, 
plus minusve subequatorialibus. Teliis urediis conformibus sed atro-brunneis 
et usque ad 1.0 mm. longis, teliosporae oblongo-clavatae vel clavatae, ad 
apicem plerumque rotundatae, medio leniter constrictae, 13-18 X (37-) 43- 
55“; membrana 1.54 cr., aureo-brunnea vel flavida, ad apicem 5-9 cr. et 
castaneo-brunnea, levi; pedicello persistenti, sporam aequante vel breviore, 
hyalino. 


On Carex indica L., Yunzaing, Aug. 26, 1936 (4003a). On 
Carex sp., Samanzing, June 28, 1939 (10380bis, type) ; Wantoat, 
Jan. 10, 1940 (10952X), Jan. 15, 1940 (11005bis). 

Puccinia indotata is near to P. Lyngbyei Miura but has smaller 
urediospores and paler teliospores with hyaline pedicels. 


Urepo Ky LuinGciAE P. Henn. 


On Kyllinga intermedia R. Br., vicinity Samanzing, Dec. 19, 
1938 (s.n.). 


Uredo dapsilis sp. nov. 


Uredia amphigena, subepidermalia, sparsa, ovoidea, 0.5-1.5 mm. longa, 
flavo-brunnea, diu epidermide tecta; urediosporae ellipsoideae, oblongo- 
ellipsoideae vel obovoideae, 18-25 X 29-444; membrana flavida vel pallide 
cinnamomea, 2-3 # cr., moderate echinulata; poris germ. (4—-) 5-6 (-7), plus 
minusve aequatorialibus. 


On Cyperus aff. cephalotes Vahl, vicinity Samanzing, Dec. 1938- 
Jan. 1939 (9449). 


Uredo subsolana sp. nov. 


Uredia hypophylla, subepidermalia, sparsa, ovoidea, 0.2-0.4 mm. longa, 
cinnamomea; urediosporae ovoideae vel oblongo-ellipsoideae, 13-16 X 19- 
294; membrana 1-1.5 cr., cinnamomeo-brunnea vel flavida, minuteque 
echinulata ; poris germ. 2, aequatorialibus vel plus minusve subaequatorialibus. 


On Scleria sp. Malalo Mission, Salamaua, May 27, 1936 (3146). 
This rust is similar to the uredia of Puccinia Scleriae but the 
urediospores are narrower and have only two pores. 
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Uredo unciniicola sp. nov. 


Uredia hypophylla, sparsa, flavida, ovoidea, 0.2-0.5 mm. longa, subepider- 
malia, diu epidermide tecta; urediosporae late ellipsoideae, ellipsoideae vel 
obovoideae, 16-23 X 22-27 4; membrana 1¥ cr., pallide flavida, minuteque 
echinulata; poris germ. obscuris, verisimiliter aequatorialibus. 

On Uncinia caespitosa Boott, vicinity Samanzing, Jan. 3, 1939 
(9440). 

Uredo unciniicola differs from Puccinia Unciniarum Diet. & 
Neger in having smaller urediospores with a thinner and more 
nearly hyaline wall. 


Tue ArtHuR HERBARIUM, 
PurpvuE UNIVERSITY, 
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HOST RELATIONS IN SPECIES OF 
DIPLODIA AND SIMILAR 
GENERA 


Neri E, STEVENS 


A number of fungi recently sent for study by H. S. Fawcett 
included 29 specimens of what the writer regards as Diplodia sar- 
mentorum Fries. These specimens were on various species of 
citrus and came from Brazil, Sicily and California. Study of this 
material led to a reéxamination of all the slides of this fungus in 
the herbarium of the Bureau of Plant Industry, including the type 
and authentic specimens cited in the synonomy,' and to reading 
some recent literature, including those parts of Grove’s? second 
volume, which deal with this and the closely related fungi which 
I have studied. Grove’s concept of the host relations of these 
fungi is almost diametrically opposite to mine. Since this ques- 
tion must enter into almost every determination of a specimen it 
may be worthwhile to restate the evidence on which my opinion is 
based, regretting that in one of the various earlier papers on this 
group I have not more fully and more coherently presented this 
evidence and especially that I can no longer discuss this personally 
with the gracious and distinguished author of the volumes which 
in his own words “ set before the English speakig reader, for the 
first time in his own language, and so far as it is illustrated by the 
British species of the group, a panoramic view of the skilful 
structure erected by the inimitable genius of Saccardo, some fifty 
years ago, to include them all in one scheme.” 

Grove’s conclusion, as stated in his opening discussion (p. 32) 
of the genus, is: “ The majority of the species of Diplodia and 


Botryodiplodia are extremely similar to one another, especially in 


1 Stevens, N. E. Two species of Physalospora in England. Mycologia 
28: 330-336. 1936. 

*Grove, W. B. British stem and leaf fungi, Vol. II, 1937 (pp. 17, 32, 54, 
406). é 
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regard to the spores. They can be discriminated only by the host- 
plant.” However, he lists the species of Diplodia on different 
hosts under different names and the “ species are arranged in the 
simple alphabetical order of the host-genera.” Nearly 20 years 
ago when we had been studying these fungi for some years, Dr. 
C. L. Shear and I held exactly this opinion and the evidence which 
forced us to abandon it is as follows: 

We were then studying, and have been collecting and studying 
at intervals ever since, the Pyrenomycetes usually referred to the 
genera Botryosphaeria and Physalospora. These fungi appear to 
be closely related and probably really constitute a single genus. 
Of course, we included the pycnidial forms known to belong to 
these ascogenous stages and a number of other pycnidial forms 
which might reasonably be considered as being closely related. 

While there are in this group a number of fungi known to be 
parasitic on various hosts, and some of them are important causes 
of fruit rots, they are most easily and abundantly found on 
branches of trees which have been cut while still healthy and per- 
mitted to lie on the ground for several months. Roadsides and 
telephone lines through deciduous woodlands make ideal collecting 
grounds. In such a situation the number of hosts for Diplodia 
spp. that can be recorded is limited only by the hosts available and 
the patience of the collector. 

Included among these fungi, indeed serving as a point of de- 
parture in my studies was one, Botryosphaeria Ribis chromogena 
G. & D., which while it was known to fruit abundantly on dead 
stems of cultivated currants and to grow readily on various culture 
media, had long been known to be a serious parasite of currants. 
In addition it was further distinguished from similar fungi by the 
characteristic pink color produced in cultures on corn meal. 

In 1921 almost by accident I collected on fruits of horse chestnut 
(Aesculus Hippocastanum) a fungus morphologically identical with 
B. Ribis chromogena which showed the same cultural characters 
and on innoculation proved capable of killing branches and canes 
of vigorous currant bushes. In 1922 Miss Anna Jenkins found 
on cultivated rose bushes a fungus with all the morphological and 


physiological characters of B. Ribis chromogena, including its 
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ability to kill currant canes. Our results were published jointly in 
1924. Subsequent collecting in the southeastern states led to the 
discovery on 15 species of woody hosts of a fungus which showed 
all the characters of B. Ribis chromogena, including parasitism on 
currants. 

Now, whatever may be one’s prejudices in favor of the idea that 
fungi on different hosts are more conveniently regarded as sep- 
arate species, when there are collected from several unrelated hosts 
individual specimens which are morphologically indistinguishable, 
show similar distinctive cultural characters, and on inoculation 
prove to be seriously parasitic on plants of a single clone, the 
conclusion would seem to be inevitable that these individual fungus 
plants all belong to the same species. Of course, the bearing of 
this on the Diplodia problem is that it seems to create a presump- 
tion that species closely related to B. Ribis chromogena and with 
similar growth habits on some hosts might have somewhat similar 
host ranges. 

Further evidence as to the host range of this particular fungus 
came from a wholly unexpected source, one which seemed to us 
to have a direct bearing on the host relations of other fungi caus- 
ing rots of apples. In the course of an extensive study of the 
temperature relations of “ black rot ” of apples, Miss E. A. Fenner 
made during 1923-1924 a large number of isolations from dis- 
eased tissues of what was supposed to be the typical black rot 
organism S. malorum Peck. When the cultures were allowed to 
fruit, however, a considerable portion, over 10 per cent of those 
made in 1923, and 15 per cent of those made in 1924, were found 
to be B. Ribis, and of these several were B. Ribis chromogena, as 
indicated by all tests, including the killing of currant canes after 
inoculations which I made for Miss Fenner. 

The importance of this discovery in relation to the probable host 
ranges of the apple black rot fungi recognized earlier seemed to us 
considerable. Here was a fungus, B. Ribis chromogena, which by 
all tests proved capable of causing a decay of apples and pears, 
which had growth habits indistinguishable from S. malorum Peck 
(though with different pycnospores), but which already had been 


described as a parasite on currants. Obviously, it could not be 
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given several specific names or even two. This particular fungus 
might well have been found first on apples and thus have borne 
the specific name “ malorum” instead of “ Ribis.” Would its host 
range then have been altered? The same series of observations 
seemed to bear on the question of host relations from another 
angle. There is always a tendency to consider as identical similar 
fungi on the same host. Yet we were here isolating fungi caus- 
ing decay of the fruit of a single variety, yet producing pycno- 
spores so different that there would be no possibility of considering 
them as belonging to the same species. 

Nearly ten years later C. O. Smith,’ by a series of inoculations 
on over 50 species of plants, distributed among 39 genera and 20 
families, obtained additional evidence of the wide range of host 
plants on which this fungus will grow. 

Grove (p. 54) refers to the fact that T. Petch holds a “ similar 
thesis about the tropical Botryodiplodia Theobromae.” So do 
many others who have studied this fungus in the field. In 1926 
and earlier when we were working out the life history of what we 
called Physalospora rhodina (Berk. & Curt.) Cooke, we had in 
culture for comparison isolations of species of Diplodia received 
from correspondents in different parts of the world on various 
tropical hosts. Not only were the pycnospores (the only spores 
we could produce in culture) identical but the cultures showed the 
unusual characteristic of growing at 37° C., and turned potato dex- 
trose agar pink at that temperature. We had found several years 
earlier that the similar fungi isolated from a number of hosts 
would produce the “end rot” in citrus fruits characteristic of 
* Diplodia natalensis.” 

The conclusion that these were in fact merely separate isola- 
tions of a single species seems to us inescapable, and we accord- 
ingly reduced P. gossypina to synonymy. Though I have not as 
yet undertaken the task of preparing a complete synonymy of 
this fungus, it would undoubtedly include “ Botryodiplodia 
Theobromae.” 

Admittedly each fungus is a special case and each may behave 


3 Smith, C. O. Inoculations showing the wide host range of Botryo- 
sphaeria Ribis. Jour. Agr. Res. 49: 467-476. 1934. 
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differently from any other, but such observations as these here 
reviewed seem to me to suggest that it is much more probable that 
such fungi growing on dead or weakened plant parts, and which 


grow readily on a wide variety of culture media, have a wide host 


range, than that a distinct fungus species grows on each host 


species. 


UNIVERSITY OF ILLINOIS, 
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GEORGIA PYRENOMYCETES. II 


Juttan H. MILier 


A critical revision of most of the species in the Pyrenomycetes 
has not been attempted since Ellis and Everhart (2) in 1892, and 
so the present status of many Georgia fungi is not in conformity 
with modern usage. In this paper the writer changes the position 
of several, and reduces some names to synonomy, in order to clear 
nomenclatural tangles in a check list of Georgia Ascomycetes. 


1. Hypoxylon grandineum (Berk. & Rav.) comb. nov. 


Diatrype grandinea Berk. & Rav. Grevillea 4: 95. 1876. 
Anthostoma grandineum, Sacc. Syll. Fung. 1: 299. 1882. 
Fuckelia grandinia Cooke, Grevillea 12: 53. 1883. 
Camarops grandinea Cooke, Grevillea 13: 108. 1884. 


This fungus consists of a flat, irregular thin black stroma, with 
projecting perithecia, growing over rough bark of oak. The asco- 
spores are brown and elliptical, typical of the Xylariaceae. The 
position in Anthostoma, as in Ellis & Everhart (1. c.), is untenable 
as the concept of the latter consists of perithecia pustulate or ef- 
fused, sunken in the matrix within a valsoid or eutypoid stroma; 
and a superficial or erumpent stroma entirely of fungous tissue 
as in the above fungus falls within Hypo-rylon. 

On Quercus sp., Clarke and Rabun Counties. 


The genus Nummularia was described by Tulasne (6), and in- 
cluded both N. Bulliardi Tul. and N. discreta (Schw.) Tul., two 
species of widely differing characters. The writer (3) attempted 
to correct this by proposing the latter with its concave disc and 
sunken perithecia for the type, and that N. Bulliardi, with pe- 
ripheral perithecia, be returned to Hypoxylon. This step seems 
logical, because in the writer’s concept of Hypoxylon most of the 
species are as smooth and flat as N. Bulliardi under one environ- 


mental condition and pulvinate or even semiglobose under another, 
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but none of them have sunken perithecia as in N. discreta. In 
order to clarify Georgia forms, the following species, formerly in 
Nummularia, are transferred to Hypoxylon. 


2. Hypoxylon hypophlaeum (Berk. & Rav.) comb. nov. 


Diatrype hypophlaea Berk. & Rav. Grevillea 4: 95. 1876. 
Anthostoma hypophlaeum Sacc. Syll. Fung. 1: 306. 1882. 
Nummularia hypophlaea Cooke, Grevillea 12: 7. 1883. 


On Alnus rugosa (DuRoi) Spreng., Thomas Co.; Carpinus 
caroliniana Walt., Clark, Jackson Counties; Cercis canadensis L., 
Fraxinus pennsylvanica Marsh. v. lanceolata (Borkh.) Sarg., Lirio- 
dendron Tulipifera L., Clarke Co.; Magnolia virginiana L., Bul- 
lock Co.; Ostrya virginiana (Mill.) K. Koch, Quercus sp., Vitis 
Labrusca L., Clarke Co. 


3. Hypoxylon maculum (Schw. ex Cooke) comb. nov. 


Sphaeria macula Schw. Schr. Nat. Ges. Leipzig 1: 31. 1822. 
Nummularia macula Cooke, Grevillea 12: 6. 1883. 


On Quercus nigra L., Clarke and Thomas Counties. 


4. Hypoxylon mediterraneum (DeNot.) comb. nov. 


? Sphaeria Clypeus Schw. Schr. Nat. Ges. Leipzig 1: 31. 1822. 

Sphaeria mediterranea DeNot. Microm. Ital. Dec. 6, no. 2. 1851. 

Hypoxylon regium DeNot. Sphaer. Ital. Cent. 1, Fasc. 1. no. 12. 
1863. 

Hypoxylon repandoides Fuckel, Jahrb. Nass. Ver. Nat. 23: 236. 
1870. 

Diatrype Clypeus Berk. Grevillea 4:95. 1876. Non Schw. 

Nummularia repandoides Sacc. Syll. Fung. 1: 397. 1882. 

Nummularia australis Cooke, Grevillea 11: 148. 1883. 

Nummularia Clypeus Cooke, Grevillea 12: 6. 1883. Non 
Schw. 

Nummularia mediterranea Sacc. Syll. Fung. 1: 400. 1882. 

Nummularia regia Sacc. Syll. Fung. 1: 400. 1882. 


This species is cosmopolitan in distribution and is very common 
in the eastern and southern United States’ It is represented in 
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the writer’s herbarium from almost every state. In most Ameri- 
can herbaria it is named either N. Bulliardi or N. Clypeus. The 
European N. Bulliardi differs in the rather indistinct ostiola and 
broadly elliptic ascospores, 9-14 7-9, while Hypoxylon 
mediterraneum possesses coarse papillate ostiola and spores 
16-22 X 6-8 p. 

Sphaeria Clypeus was described by Schweinitz (4) in 1822, and 
the next year Fries in Systema Mycologicum placed it as a syno- 
nym under Sphaeria nummularia Bull. ex Fries. Then in 1832 
Schweinitz (5) dropped the name Clypeus, following Fries, there- 
fore the name was not valid at that time. 

The Schweinitz description is couched in such general terms 
that it will fit any one of several Hypo.rylon species, and his speci- 
men in Kew herbarium, labeled Sphaeria Clypeus L. v. S., is an- 
other species, H. tinctor (Berk.) Cooke. Also, there is another 
Schweinitz specimen at Kew, with Sphaeria marginata L. v. S. on 
it, that is H. mediterraneum, and Berkeley recognized this by 
writing across it “ Sphaeria mediterranea DeNot.” From the evi- 
dence then of the description and the specimens the specific name 
Clypeus must be rejected. 

There is a specimen at Kew of Sphaeria mediterranea DeNot. 
with Jan. 1835, Sardinia, written by De Notaris, and one in 
Nitschke’s herbarium at Munster, also from De Notaris, labeled 
Hypoxylon regium DeNot., and the two are identical, and fully 
equal to the American form. 

The name Hyposxylon repandoides Fuckel is represented in Kew 
by no. 2266, Fuckel Fung. Rhen. Also, the type of Nummularia 
australis Cooke is in Kew, and both are the same as the American 
fungus. 

Hypoxylon mediterraneum occurs chiefly on oak, but it is also 
found on almost every deciduous tree. In Georgia the writer has 
collected it on Diospyros virginiana L., De Kalb Co. ; Fagus grandi- 
folia Ehrh., Union Co.; Paulownia tomentosa (Thunb.) Steud., 
Clarke Co.; Quercus alba L., Clarke, De Kalb, Union Counties ; 
Q. georgiana Curt., De Kalb Co.; Q. maxima (Marsh.) Ashe, 
Clarke Co.; O. montana Willd., De Kalb Co. ; Q. nigra L., Bullock, 
Chatham, Clarke Counties; and Quercus sp., Morgan Co. 
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5. Hypoxylon microplacum (Berk. & Curt.) comb. nov. 


Diatrype microplaca Berk. & Curt. Jour. Linn. Soc. 10: 386. 
1869. 

Anthostoma microplaca Sacc. Syll. Fung. 1: 298. 1882. 

Nummularia scutata Berk. & Cooke, Grevillea 12:7. 1883. 

Nummutlaria microplaca Cooke, Grevillea 12: 8. 1883. 

Nummutlaria gracilenta Sydow, Ann. Myc. 8: 37. 1910. 


The writer has examined the types of Diatrype microplaca and 
Nummularia scutata in Kew herbarium, and part of the cotype of 
N. gracilenta from the Philippine Bureau of Science. 

This fungus is apparently limited to members of the Lauraceae 
and Magnoliaceae families. In the writer’s herbarium there are 
Georgia specimens on Magnolia virginiana L., Chatham Co.; 
Persea pubescens (Pursh.) Sarg., McIntosh Co.; and on Sassafras 
variifolium (Salisb.) Ktze., Chatham, Clarke, Rabun, and Union 


Counties. 


6. Nummularia Broomeiana (Berk. & Curt.) comb. nov. 


Hypoxylon Broomeianum Berk. & Curt. Grevillea 4: 94. 1876. 
Hypoxylon cinctum Ferd. & Winge, Bot. Tidssk. 29:15. 1908. 


The type is a Ravenel specimen from South Carolina, no. 1894, 
now in Kew herbarium. The stroma is elliptical to orbicular, 2-4 
cm. in diameter, and 4-10 mm. thick, with concave surface, with an 
abruptly rounded margin. The actual fungous stroma is only 1- 
1.5 mm. thick and the dark substance, apparently composing the 
rest of the stroma, is decomposed wood mixed with hyphae. Ellis 


and Everhart (2) have it under “ Large, irregular, fibrous within 
(Macroxylon),” when actually it is of about the same thickness as 
Hypoxylon mediterraneum. The concave disc and sunken peri- 
thecia place it in Nummutlaria. 

This fungus is fairly common in the tropics, but is rarely found 
in the southern United States. The writer has collected it only 
once near Athens, and then it was widely scattered over the entire 
trunk and branches of a fallen ash tree—Fraxinus pennsylvanica 
Marsh. v. lanceolata (Borkh.) Sarg. 
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7. Pleosphaeria echinata (Ellis & Ev.) comb. nov. 


Cucurbitaria setosa Ellis & Ev. Proc. Acad. Phila. 42: 241. 
1890. 

Berlesiella setosa Sacc. Syll. Fung. 9: 915. 1891. 

Cucurbitaria echinata Ellis & Ev. N. Am. Pyren. 240. 1892. 

Gibberidea setosa Kuntze, Rev. Gen. 3*: 481. 1898. 


The perithecia are superficial, gregarious, semiglobose, cupulate- 
collapsing with age, black, and covered with spines. The asci are 
clavate with subulate bases, and embedded in paraphysoids, and the 
ascospores are muriform, brown, 18-20 7-10 x. 

In the writer’s herbarium the collections, which have been com- 
pared with the Ellis type, consist of free perithecia without a 
stroma, and are growing parasitically on an old Hypoxylon 
rubiginosum, 

Ellis described this fungus as setosa, and later discovering there 
was already a Cucurbitaria setosa, he changed the name to echinata. 
In the meantime Saccardo (l.c.) placed the species in Berlesiella, 
evidently misinterpreting the Hypoxylon stroma. 

Berlesiella is characterized by perithecia in a stroma, but pro- 
jecting, setose, with ascospores hyaline, and as there is no stroma 
here the concept does not include this species. Also, it cannot fall 
in Cucurbitaria Gray., because of the lack of a stromatic base. 
The muriform spores will prevent a position in Gibberidea Rab. 
Then, according to Clements & Shear (1), the genus Pleosphaeria 
Speg., with perithecia superficial from the first and hairy, is the 
only one in the phaeodictyae which could include the characters of 
this Ellis species. 

There is a common Phaeodictyae group of closely related species 
now in Cucurbitaria, Fenestella, Pleospora, Teichospora, Pyreno- 
phora, and Pleosphaeria, which have asci embedded in paraphysoids 
as well as muriform spores, and so belong in the Pseudosphaeriales. 
The present separation lines are extremely vague and they should 
be reworked and segregated according to more natural lines. 


In Georgia this fungus has been collected on Hypoxylon rubi- 


ginosum on Acer rubrum L. and Fraxinus pennsylvanica Marsh. v. 
lanceolata (Borkh.) Sarg. in Clarke Co. 
The question of Sphaerella (Fries) Rab. (1856) versus Sphae- 
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rella Ces. & DeNot. (1863), emend. Sace. (1875), Sphaerella 
Sommerf. (1824), Carlia Rab. (1857), and Mycosphaerella 
Johans. (1884), is adequately discussed by the Committee on 
Nomenclature of the British Mycological Society (7). Their 
recommendation is that Sphaerella (Fries) Rab. with type, Sphae- 
rella punctiformis (Pers. ex Fries) Rab., be conserved against 
Sphaerella Sommerf., and that Mycosphaerella Johans. be re- 
jected. This is in line with the Saccardo Sylloge, which continues 
to transfer Mycosphaerella species to Sphaerella. 

The objections to this course are that practically all modern 
American descriptions have been in Mycosphaerella, and that 
Sphaerella cannot be used as it is a previous homonym for Sphae- 
rella Sommerf., which is still being used in modern texts on algae. 
In “Fresh water algae of the United States,” by G. M. Smith 
(1933), and “ The algae and their life relations,” by J. E. Tilden 
(1935), there is the family Sphaerellaceae, and the genus Sphae- 
rella Sommerf. To make this change now would certainly add 
much to the existing confusion, which is not the intent of the rule 
on conservation of genera. 

In Ellis & Everhart (2) there are many species described under 
Sphaerella that occur in Georgia and have apparently never been 
transferred to Mycosphacrella. The list below includes those col- 
lected by the writer or by H. W. Ravenel from the Darien station. 
All of them develop perithecia in the spring on fallen leaves of 


the previous season. 

8. Mycosphaerella aquatica (Cooke) comb. nov. 
Sphaerella aquatica Cooke, Jour. Bot. 21: 106. 1883. 
On Quercus nigra L., McIntosh Co. (Rav.), Clarke Co. 

9. Mycosphaerella Bumeliae (Cooke) comb. nov. 
Sphaerella Bumeliae Cooke, Grevillea 7: 54. 1878. 
On Bumelia sp., McIntosh Co. (Rav.). 


10. Mycosphaerella caroliniana (Wolf) comb. nov. 


Sphaerella caroliniana Wolf, Jour. Elisha Mitchell Soc. 41: 94. 
1925. 
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On Oxydendrum arboreum (L.) DC. Clarke, Gwinnett, Hall, 
Rabun Counties. 
11. Mycosphaerella Catesbeyi (Cooke) comb. nov. 

Sphaerella Catesbeyi Cooke, Grevillea 7: 53. 1878. 


On Quercus Catesbaei Michx. McIntosh Co. (Rav.). 


12. Mycosphaerella Corni (Schw.) comb. nov. 


Sphaeria Corni Schw. Trans. Am. Phil. Soc. II. 4: 225. 1832. 

Sphaerella cornicola Cooke, Jour. Bot. 21: 108. 1883. 

Mycosphaerella cornifolia Lindau. E. & P. Nat. Pfl. 1°: 425. 
1897. 


On Cornus florida L. Clarke Co. 


13. Mycosphaerella Gordoniae (Cooke) comb. nov. 
Sphaerella Gordoniae Cooke, Jour. Bot. 21: 108. 1883. 


On Gordonia sp. McIntosh Co. (Rav.). 


14. Mycosphaerella oleina (Cooke) comb. nov. 
Sphaerella oleina Cooke, Jour. Bot. 21: 107. 1883. 


On Osmanthus americana (L.) B. & H. McIntosh Co. (Rav.). 


15. Mycosphaerella pyrina (Ellis & Ev.) comb. nov. 
Sphaerella pyrina Ellis & Ev. North Am. Pyren. 275. 1892. 


On Pyrus sinensis Lindl. X Pyrus communis L. Clarke Co. 


16. Mycosphaerella staphylina (Ellis & Ev.) comb. nov. 
Sphaerella staphylina Ellis & Ev. Jour. Myc. 3: 128. 1887. 


On Staphylea trifolia L. Clarke Co. 
The name, Sphaeria Staphyleae Schw., according to Ellis (N. 
Am. Pyren. 299) is represented in the Schweinitz herbarium by a 


sterile specimen. 
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17. Guignardia Magnoliae (Schw.) comb. nov. 


Sphaeria Magnoliae Schw. Trans. Am. Phil. Soc. II. 4: 226. 
1832. 

Sphaerella Magnoliae Ellis, Bull. Torrey Club 9: 74. 1881. 

Laestadia Magnoliae Sacc. Syll. Fung. Addenda 2: XXXI. 
1883. 


This fungus, having no paraphyses, fasciculate asci, and differing 
from Mycosphaerella only in the possession of one-celled asco- 
spores, falls in the genus Guignardia Viala & Ravaz. 

Ellis & Everhart (N. Am. Pyren. 259) say, “ There is no speci- 
men of this species in Herb. Schw., so that we can not be sure that 
the specimens in N. A. F. are the S. Magnoliae Schw.” Usually 
it is impossible to accurately determine leaf pyrenomycetes with- 
out descriptions of spores as well as macroscopic characters, but in 
this case the Schweinitz description is exact enough to separate 
this fungus from the others on the magnolia leaf. 

On Magnolia virginiana L. Richmond and Washington Counties. 


DEPARTMENT OF PLANT PATHOLOGY, 
UNIVERSITY OF GEORGIA, 
ATHENS, GA. 
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A NEW GENUS OF HYPOCREALES 


CLoyp BURNLEY STIFLER 


(WITH 6 FIGURES) 


In December 1939 Dr. Alfred E. Emerson of the Zodlogy De- 
partment of the University of Chicago, known for his work with 
termites, gave me for identification a fungus parasitic on termites. 
Two infected insects were collected on January 5, 1935, below 
Great Rift Wall, Lake Manyara, Tanganyika, Africa, by Dr. 
Harold Kirby of the department of Zodlogy of the University of 
California at Berkeley, California. These termites, as determined 
by Dr. Emerson, were dealated Macrotermes natalensis (Haviland) 
and were dead when found underneath a stone. 

From the thorax of the insect tufts of twenty to thirty erect 
but curving, clavate, stipitate, cream colored stromata protruded. 
These varied in length from five to fifteen millimeters. The stipes 
were smooth, one to two millimeters long and one millimeter in 
diameter. The tips were sterile and less than a millimeter thick. 
The thickened fertile portion, one and one-half millimeters in di- 
ameter, was roughened by the perithecia as in Cordyceps, but on 
some of the fruit bodies there was a dark gray section near the 
base of the fertile portion due to darkened perithecia. This sug- 
gests that in the mature stroma the fertile portion may be nearly 
or quite black. 

As these specimens had been in alcohol for five years their 
original color is not known. 

Cross sections of the fertile portion show a central mass of 
colorless hyphae with strands extending radially to the perithecia 
which lie in a single layer on the exterior. The perithecia contain 
spores in all stages of development, hyaline when young and black 
when mature; moreover there are only two spores in each ascus, 
and while the ascus apparently disappears as the spores ripen the 
two spores still adhere to each other on the flattened inner sides 


while the tips are slightly divergent. 
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In contrast to Cordyceps the asci are clavate and long stiped and 


the mature spores are black, non-septate, broadly elliptical, thick- 
walled, unequilateral, and somewhat pointed. In appearance they 
suggest a pair of coffee beans. 

No reference to a fungus with these characteristics was found in 
any of the literature examined and a description of the fruiting 
body with a slide on which a cross section of the specimen had 
been mounted was sent to Dr. Fred J. Seaver. After he and Dr. 
B. O. Dodge had examined it Dr. Seaver wrote that they could 
offer no idea as to its identity and suggested that I should name it. 
Hence this paper. 

Miss Edith Cash has examined the more recent literature and 
found no description of it. Dr. J. E. Bequaert of Harvard Uni- 
versity also thinks that it is a new type of fungus. 

There may be errors in the description because the specimens 
have been in alcohol, but according to the facts in hand the speci- 
men undoubtedly is an ascomycete and a pyrenomycete belonging 
to the order Sphaeriales, the family Hypocreaceae section Phaeo- 
sporae (see Clement and Shear, The genera of fungi). 

It has an erect stroma growing from an insect and is so like 
Cordyceps that the name of the genus should indicate it. I sug- 
gest Cordycepioideus, while the species name should indicate the 
unusual number of spores in the ascus, The name of the specimen 
then should be Cordycepioideus bisporus. 

Attempts were made to study the cytology of the spores in order 
to discover the number of nuclei present. Dr. John M. Beal 
stained the material and prepared slides for such study. These, 
however, were not satisfactory as there had been too much shrink- 


age of the specimen in alcohol. 


Cordycepioideus gen. nov. 


Stroma carnosum, stipitatum, erectum, capite clavato, entomogeneum, 
simplex aut plus minusve, ramosum. Perithecia in stroma immersa. Para- 
physibus nullis. Ascis clavatis, in stipem attenuatis, bisporis. Sporidia 
biserialia, elliptica, continua, atra, unilateraliter plana. 


Stromata springing from mycelia within the body of a dead in- 
sect, erect simple or branched, clavate, producing perithecia which 
are immersed in the clavate head, the apex of which is sterile. 
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Fics. 1-6. Cordycepioideus bisporus. 
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Paraphyses none. Asci clavate with long stipe, evanescent, two- 
spored, spores broadly elliptic, slightly flattened on one side dark 
colored. 


Cordycepioideus bisporus sp. nov. 


Stroma carnosum, stipitatum, cespitosum, simplex vel dichotomum, erectum 
vel flexuosum. Apice nudo et tenuissimo. Clavula pallida perithecigera et 
perithecia subsuperficialis, tuberculosa, longit. 1.5 cm., crassit. 1.5 mm. 
Stipites pallidi, longit. 1-2 mm., crassit. 1 mm. Perithecia subglobosa 300- 
375 X 375m. Paraphysibus nullis. Ascis clavatis, longit. 163 4, crassit. 58- 
614, (Stipites longit. 68 4, crassit. 54). Sporidia 2, biserialia, elliptica, con- 
tinua, cortice crasso, unilateraliter plana, nigricantia, longit. 95-105 u, crassit. 
34-35 mu. 

Hab. in cadavere, Macrotermes natalensis (Haviland). Tanganyika, Af- 
rica. 

Stromata erect, clavate occurring in clusters of 20-30, simple or 
branched, stipe sterile, uniform in diameter, upper fertile portion 
enlarged with a narrower sterile tip, color cream with perithecia 
dark when mature. Perithecia globose, 300-375 375 », contain- 
ing spores in all stages of development. Asci clavate long stemmed 
162-163 & 58-61, (Clavate top 95.2 X 58-61 yp. Stipe 68 x 
5p). Spores, 2 in each ascus, continuous, elliptical closely ap- 
pressed, and so flattened on one side, thick walled, hyaline at first 
becoming black—the ends are slightly divergent. 95-105  34- 
35.4 p. 

Hab. Macrotermes natalensis (Haviland), near Great Rift Wall, 
Lake Manyara, Tanganyika, Africa. 

Type specimen. Farlow Herbarium Harvard University, Cam- 
bridge, Mass. 

I wish to thank Dr. John M. Beal for the interest he has taken 
in this study and for the advice and suggestions he has made, also 
for the time he has given to the preparation of specimens for the 
study of the structure of the spores and the photomicrographs 
which were taken by him. 

For the photograph of the specimen itself and the development 
and printing of all photographs thanks are due to Mr. A. W. 
Naylor. 

Dr. A. E. Emerson is responsible for the identification of the 


termite and I wish to thank him and Dr.‘ Beal for reading the 
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manuscript, and Dr. Charles H. Beeson for checking the latin 


descriptions. 


DEPARTMENT OF BoTANy, 
UNIVERSITY OF CHICAGO, 
Cuicaco, ILLINOIS 


EXPLANATION OF FIGURES 


Fic. 1, Cordycepioideus bisporus on Macrotermes natalensis (Haviland) 
(X 2.5) ; 2, Cordycepioideus bisporus on Macrotermes natalensis (Haviland) 

natural size; 3, photomicrograph showing perithecia containing spores in 
various stages of development ( X 80); 4, photomicrograph of portion of 
material from a perithecia showing asci containing spores but no paraphyses 
( X 370) ; 5-6, photomicrographs of asci and spores (stained with eosin) 
(X 370). 














CERCOSPORA? PHAEOCHLORA DISCOV- 
ERED IN CHILE 


ANNA E. JENKINS AND CHARLES CHUPP 


(witH 1 FIGURE) 





Cercospora? phaeochlora Speg.' has recently been identified. on 
a specimen of Lithraea caustica L., recently received from Chile. 
The fungus has previously been known only from Argentina on 
L. brasiliensis March., where it is represented in the Spegazzini 
Herbarium only by the type specimen. This was collected at 
Buenos Aires, April 1906. 

The Cercospora from Chile was gathered at Chaimavida, in the 
province of Concepcién on Feb. 10, 1940, by Sigurd Arentsen 
Steeger, of the Departemento de Sanidad Vegetal, Santiago de 
Chile, while he was on a trip to collect certain Myriangiales * as a 
contribution to an exsiccati set of these fungi. 

The Cercospora was fruiting copiously on the leaves of Lithraea 
from Chile as shown by the accompanying illustrations (Fic. 1). 
With the aid of a fragment of the type specimen of this species, 
contributed from the Spegazzini Institute of the Museum of La 
Plata, it has been possible to determine that the Cercospora from 
Chile is evidently the same species as that which Spegazzini dis- 
covered in Argentina 36 years ago. 

The original description by Spegazzini * is here quoted for con- 
venience of reference as follows: 

“ Cercospora? phaeochlora Speg. (n.f.) 
Diag. Maculae nullae; caespituli hypophylli densissime congesti ac plagulas 
dense velutinas olivaceas obliquas efficientes, hyphis brevibus olivaceis 
constituti; conidia subcylindracea 1—5-septata majuscula olivascentia. 


Hab. Ad folia languida Lithreae brasiliensis in horto Botanico Municipali, 
Buenos Aires, Apr. 1906. 


1 Spegazzini, C. Mycetes Argentinensis. III. 13: 441. 1911. 

2 Jenkins, A. E. & A. A. Bitancourt. Myriangiales selecti exsiccati. Ann. 
Renniao Sul-Americana de botanica Rio de Janeiro 3: 1938. In Press. 

® Loc. cit. See footnote 1. 
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Fic. 1 
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Obs. Plagulae hypophyllae nervis secundariis transversis limitatae; cae- 
spituli superficiales subhemisphaerici ex hyphis confertis simplicibus 
tortuosulis (30-50 4 = 5-6) continuis v. 1-3-septatis non denticulatis 
compositi; conidia leniter fusoidea v. obsoletissime clavulata (15-75 4 = 
4.5-5 «) recta v. nonnihil curvula ad septa non constricta.” 


On the basis of the recent collection from Chile, on which the 
fungus is abundant, as already stated, a more adequate diagnosis 
is now possible. This is given as follows: 


CERCOSPORA PHAEOCHLORA Speg. Emend. Chupp & Jenkins. 


Leaf spots on upper surface none to definite, at first water- 
soaked areas, then margin turns reddish brown, until finally entire 
spot attains this color, irregular in shape, 2-7 mm. in length; fruit- 
ing hypophyllous, usually in sparingly effuse olivaceous patches on 
the less plainly colored spots; stroma small, olivaceous; fascicles 
dense ; conidiophores pale olivaceous, uniform in color, irregular in 
width, sparingly septate (0-3), undulate to tortuous, seldom genic- 
ulate, small spore scar at rounded to conic tip, occasionally 
branched, 3-5 & 10-60 »; conidia medium dark olivaceous, cylin- 
dric, straight to slightly curved, 2-7 or more septate, sometimes 
constricted at septa, rarely catenulate, base variable from almost 
sharply obconic to subtruncate, tip bluntly rounded to short conic, 


3-5.5 & 20-90 p. 


Hosts: Leaves of Lithraea brasiliensis March., and L. caustica 
Ri 

DISTRIBUTION AND SPECIMENS EXAMINED: Argentina, Buenos 
Aires, Apr. 1906, C. Spegazzini. Chile, Chaimavida, Prov. of 
Concepcién, Feb. 10, 1940, S. Arentsen Steeger. 


BurEAu oF PLant INbDusTRY, 
Wasuincron, D. C., 
AND 

DEPARTMENT OF PLANT PATHOLOGY, 

CorRNELL UNIVERSITY, 
IrHaca, N. Y. 
Fic. 1. Cercospora phaeochlora on Lithraea caustica from Chaimavida, 
Province of Concepcién, Chile. Feb. 10, 1940, Sigurd Arentsen Steeger. 
A, part of lower leaf surface showing the Cercospora as a delicate cover- 
ing on the discolored area as well as on part of that not yet discolored, 
x 3; B and C, fascicles of conidiophores, those in B, in situ, that in C, 
separated from the leaf surface, X 250; D, conidia with occasional conidio- 
phores, X 500. Photographs by M. L. F. Foubert. 








NEW SPECIES OF POLYPORACEAE’ 


L. O. OvERHOLTS 


(wITH 12 FIGURES) 


In the course of 25 years of collecting and studying American 
Polyporaceae a very considerable number of collections have 
seemed to be sufficiently different to justify their being laid aside 
for further detailed studies and comparisons. Some of these have 
been sent to European mycologists who have uniformly reported 
them as unknown to science. That American. mycologists have 
wholly overlooked them heretofore is probably not true—certainly 
not in some instances. In one case two species with entirely dif- 
ferent spores have passed currently under one name, though both 
are fairly common. The similarity in external appearance did not 
allow their adequate separation. Undoubtedly some of the ob- 
scure names carried in the earlier lists but not accounted for in 
recent treatments of the family were applied to one or more of 
these undescribed species. In other cases it is probable that they 
have actually not been collected previously. Preparatory to a 
monographic treatment of the family it has seemed best to go over 
this unidentified material, some of which has for years borne manu- 
script names in my herbarium, and present the outstanding ones in 
the present paper. Most of these have been sent in by various 
correspondents whose names appear in connection with the species. 
Without the interest of these individuals this paper would not be 
possible. 


Polyporus subcartilagineus sp. nov. (Fic. 1) 


Sporophore broadly effused, the margin only narrowly reflexed 
to form a pileus up to 1 cm. long, 2-5 mm. thick, laterally elongated 
to as much as 8 cm., coriaceous-tough, drying rigid and brittle and 

1 Authorized for publication on May 16, 1939, as paper No. 907 in the 
Journal Series of the Pennsylvania Agricultural Experiment Station. Con- 
tribution No. 130, Department of Botany, The Pennsylvania State College, 
State College, Pa. 
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taking several minutes to soak up, at first white, in drying becoming 
brown- or rufescent-tinted, softly and compactly tomentose, curling 
away from the substratum and showing on the exposed lower sur- 
face a hard, dry, more or less resinous-gelatinized layer; context 
tough, almost cartilaginous in the fresh condition, about 1 mm. 
thick, pallid, taste mild; tubes 1-3 mm. long, the pore surface 
creamy-white when fresh, thin, unequal, fragile in the dried con- 
dition, the pores averaging 2 to 3 per mm.; context hyphae some- 
what gelatinized, 3-6, diameter, with a small staining lumen, 
hyaline, cross walls and clamps rare or absent; spores ellipsoid or 
elongate-ellipsoid, smooth, hyaline, 4.5-6.5 & 2-3 »; cystidia none. 


Type, on log of Picea. Notakim Depot, 80 miles North of 
Maniwaka, Quebec, Sept. 27, 1938, A. W. McCallum. Herbarium 
Central Exp. Farm, Ottawa, 8852 (Overholts Herbarium 21573) ; 
also collected at the same place on Picea Mariana log, Sept. 17, 
1938, A. W. McCallum. Central Exp. Farm Herbarium 8851 
(Overholts Herbarium 21574); also on Prunus sevotina, Kane, 
McKean Co., Pa., Aug., 1939, by W. A. Campbell (Overholts 
Herbarium 22019). 

The diagnostic features of this species seem to be the subcarti- 
laginous consistency of the sporophores, the rufescent coloration 
assumed by the pileus but not by the pore surface on drying, the 
spores that are broader than in other similar species that assume 
a similar rufescent coloration, and the narrowly reflexed pileus. 
The rot accompanying the specimens is distinctly of the brown 
carbonizing type. 


Polyporus scrobiculatus sp. nov. (Fics. 2, 3) 


Sporophore substipitate, pileus 2-4 cm. diameter or confluent to 
7 cm., thin and pliant, bending double without breaking, the indi- 
vidual pilei varying from circular to flabelliform, white, becoming 
slightly yellowish on drying, the surface uneven and more or less 
radiately ridged, glabrous or finely velutinate, the margin thin, 
sometimes drying cartilaginous or resinous ; context white, scarcely 
more than 1 mm. thick, drying rather fragile, not fibrous; tubes 
1-2 mm. long, the pore surface white, drying somewhat yellowish, 
the mouths angular, thin-walled, quite uneven and irregular, aver- 
aging 114 to 4 per mm.; stems not well developed, usually coalesced 
at the base, white, glabrous, not more than 1 cm. long, tapering 
downward and expanding upward into the pileus; context hyphae 
rather flaccid, mainly thin-walled, 3-5 » diameter, with occasional 
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1. Polyporus subcartilagineus, type collection X 1; 2 and 3, P. scro- - 
biculatus, type collection X 1; 4, P. abieticola, type collection X 1. 
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cross walls but no clamps; spores ellipsoid or somewhat elongate 
ellipsoid, smooth, hyaline, 4-6 & 3-4 »; cystidia none. 


On dead area in living root of Quercus. Type collected along 
Stone Creek, Huntingdon Co., Pa., Oct. 3, 1937. Overholts Her- 
barium 20376. 

This rather striking species seems to have no near relatives. 
One can duplicate the external appearance of the sporophore in a 
number of species but in each such case the spores are a distinctive 
factor. Perhaps the closest resemblance is to a substipitate form 
of Polyporus pubescens. The stem is too well developed for it to 
be a substipitate form such as one finds occasionally in sessile 
species growing on the top surface of their substratum. The tex- 
ture is more that of the P. pargamenus-P. pubescens group than 
of the more fragile species of the P. albellus group. It has some 
resemblance to unusually well developed specimens of P. semi- 
supinus, but the texture and especially the spores are different. 


Polyporus abieticola sp. nov. (FIG. 4) 


Sporophore sessile or strongly decurrent on the substratum, 
scarcely imbricated, the pileus 0.5-1 cm. long, 1-5 cm. broad, 2-7 
mm. thick, watery and rather coriaceous when fresh, bending with- 
out breaking, pale watery buff to watery-brown, very compactly 
tomentose, the margin rather thick, in vertical section triangular ; 
context homogeneous, tough, not brittle on drying, pallid, 1-5 mm. 
thick, taste mild; tubes 1-3 mm. long, their mouths subcircular or 
circular, rather thick-walled, entire, averaging 3 to 4 per mm.; 
context hyphae long and flexuous, sparingly branched, 2-4 » diam- 
eter, the walls partly or almost completely thickened, no cross walls 
or clamps; spores ellipsoid to subglobose, smooth, hyaline, minute, 
2.5-3 & 2-2.5 w; cystidia none. 

On dead standing snag of Abies balsamea. Type collected at 
Duchesnay, Quebec, Aug. 24, 1938 (Overholts Herbarium 21571). 

The pileus dries cinnamon-brown, the pore surface pallid or 
straw color. There are so few species with the minute spores of 
this one that few comparisons can be made. It differs from P. 
canadensis in not drying fragile and not being at all fragile when 
fresh, and the hyphae are of the type of the more coriaceous species 
of the genus, without either septa or clamps and with thickened 
walls. The spores are entirely different. from P. anceps which 
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perhaps it resembles most closely, and it lacks the dendritic hyphae 
of that species, 
Polyporus sylvestris sp. nov. (F1G. 5) 

Sporophore stipitate, single or in clusters, the clusters composed 


of 3 or 4 confluent pilei with the stems also partially united, the 
entire mass or the single pilei up to 15 cm. diameter; pilei appar- 














Fic. 5. Polyporus sylvestris, type collection X 1. 


ently fleshy-tough when fresh, drying rigid, olive ochre to isabella 
color (R) when fresh, greenish blue around the edges where 
bruised, sordid yellowish-green in dried plants, covered with a mat 
of short coarse yellowish-green fibrils that separate slightly into 
inconspicuous scales or form more or less of a minutely tufted 
plush over the surface ; context watery white when fresh, umber in 
dried plants, up to 3 cm. thick at the stem, homogeneous, tough, 
taste mild; pore surface light brownish drab (R) when fresh, 
smoky-olivaceous or smoky-black in dried specimens, the tubes 
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2-7 mm. long, their mouths angular, thin-walled, entire, distinctly 
velvety-pubescent, averaging 14 to 1 per mm. or as much as 2-4 
mm. in radial direction, long-decurrent on the stem; stems sub- 
central or excentric, confluent, concolorous with pileus at base, 
covered by the smoky-black tubes above, 4-6 cm. long, 2-3 cm. 
thick; spores broadly ovoid, broadly ellipsoid, or subglobose, 
smooth, or very indistinctly roughened, hyaline, 9-12(-14) X 7- 
10»; basidia 10-12 » diameter, with prominent sterigmata up to 
10 » long; cystidia none. 


Apparently growing on the ground but perhaps from buried 





roots. Type collected in the vicinity of Cowichan Lake, Vancouver 
Island, British Columbia, by C. G. Riley, August, 1929. Overholts 
Herbarium 13026. A portion of the type collection also in the 
herbarium of the Central Experimental Farm, Ottawa, Canada. 
Also collected at Deer Lake, Olympic Mts., Washington, Oct. 17, 
1935, by Alexander H. Smith (3189). 

This species has the manner of growth and the form shown by 
most illustrations of P. confluens, from which it differs in every 
other particular, although belonging in the same section of the 
genus as that species. The salient characters seem to be the growth 
habit, the yellowish-green pileus with its covering of short coarse 
fibrils, and the smoky-black pore surface of dried plants. P. El- 
lisit has a very similar pileus covering but its spores measure only 
8-9 & 5-6 and are very strongly apiculate. P. Pes-caprae is 
perhaps more nearly related but has tubes 1-2 mm. diameter, the 
pore surface is not darkened on drying, and the spores are more 
pointed than in this species. Murrill’s Scutiger oregonensis has 
spores like those of P. Pes-caprae and its characters are otherwise 
as in that species where it unquestionably belongs in synonymy. 
The same may be said in entirety for P. retipes Underwood. 

Unfortunately the type collection was unaccompanied by notes 
descriptive of their fresh condition. That collection was turned 
over to Dr. Mounce at Ottawa who assisted in the diagnosis. Good 
notes by Smith on fresh condition of his plants have been incor- 
porated here also. 


Polyporus illudens sp. nov. (FIG. 6) 


Sporophore stipitate, multiplex-imbricate, about 10 cm. broad ; 
pilei numerous, 1.5—-4 cm. broad and long, 1-3 mm. thick, fleshy- 
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tough, irregular, more or less spathulate or petaliform, concave to 
depressed, color of fresh plant unknown, everywhere brick-red on 
drying or at least in the herbarium, glabrous, not areolate ; context 
white, watery, 1-2 mm. thick, finally tinted rusty-red in the herbar- 

















Fic. 6. Polyporus illudens, type collection X 1. 


ium, changing to cherry-red with KOH solution; tubes about 1 
mm. long, their mouths subangular to elongate in a radial direction, 
entire, rather thick-walled, averaging about 2 per mm.; spores 
minute, ellipsoid to subglobose, smooth, hyaline, 4-5 & 3.54 y; 
cystidia none; basidia 5 » diameter; context composed almost en- 
tirely of very irregular hyphae, thin-walled, much inflated, 
branched, 4-35 » diameter, no cross walls or clamps. 
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On the ground in coniferous woods. Type collected at Bovill, 
Idaho, Sept. 26, 1920, by A. S. Rhoads. Overholts Herbarium 
14302. A portion of the type collection is in the Mycological 
Collection of the U. S. Department of Agriculture, Washington, 
a Si 

The form of the plant is much like that of P. umbellatus, but 
it differs microscopically in many points, especially in the much 
smaller spores, and macroscopically in the brick-red coloration 
assumed by the entire sporophore in the dried condition. Likewise 
the spores are smaller than those of P. cristatus, and the strongly 
multiplex habit with small pilei is distinctly different. There is 
no indication that the plants grew from a tuberoid sclerotium as 
in a few other species of this section of the genus. 


Polyporus canadensis sp. nov. (Fics. 7, 11) 


Sporophore imbricate-sessile with a tendency to be substipitate 
by a narrowed base, watery-tough when fresh, drying rigid and 
brittle, the cluster 6 X 10 & 5 cm., composed of about 6 partially 
confluent pilei; pileus 3-5 « 3-7 < 0.3-0.8 cm., white or watery- 
white when fresh, drying pallid, densely soft-tomentose with erect 
tomentose tufts that roughen the surface of dried specimens ; con- 
text duplex, the upper softer layer consisting of the tomentose 
covering, white, 2-4 mm. thick, drying fragile, with a sweet odor 
when fresh; pore surface white, drying somewhat yellowish, the 
tubes 2-4 mm. long, fragile when dried, their mouths angular, very 
thin-walled but entire, subshining, 4 to 6 per mm.; spores very 
minute, subglobose or broadly ellipsoid, smooth, hyaline, 1-guttulate, 
2-3 & 1.5-2 ; cystidia as inconspicuous paraphysis-like organs 
slightly larger than the basidia, bluntly pointed at the tips, 4-5 » 
diameter ; basidia 3.5—4 » diameter; context hyphae somewhat ag- 
glutinated, sparingly branched, thin-walled, septate, with clamps, 
mostly 46 » diameter. 

On stump of Picea. Type collected in Dow’s Swamp, near 
Ottawa, Canada, August 16, 1933, by J. W. Groves. Overholts 
Herbarium 16860 and Herbarium of the Central Experimental 
Farm, Ottawa, 3593. 

Superficially except for the small pores this resembles P. bore- 
alis. The very minute spores (seen attached to basidia as well as 
free and abundant) make this a characteristic species. The habit 
also recalls that of P. osseus from which it is in every other 
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character distinct. The rough surface of the pileus recalls P. 
galactinus and P. immitis and these are its closest relatives. The 
context is not zonate as in the former species, the spores are a bit 
smaller, the habitat is different, and the context does not dry resi- 
nous. About the same characters separate it from P. immitis. 


Polyporus durescens sp. nov. (Fics. 9, 10) 


Sporophore sessile, sometimes in imbricate clusters 10 cm. or 
more broad, tough or corky and watery when fresh, drying quite 
hard and rigid; pileus dimidiate, 4-12 & 5-15 & 1-4 cm., white 
or grayish when fresh, unchanged on drying or discoloring to 
somewhat bay or yellowish, azonate, compactly spongy-tomentose 
and usually drying rough ; margin rather thin ; context white, tough 
and watery when fresh, typically drying very hard and almost 
horny, 1-3 cm. thick; pore surface white or gray, sometimes some- 
what isabelline or discolored on drying, the tubes 0.2-1 cm. long, 
their mouths subangular, rather thin-walled, entire, averaging 3 to 
4 per mm.; spores cylindric, hyaline, 4.5-7 & 1.5-2.5 », often at- 
tenuate at one end, sometimes ‘slightly curved ; basidia 4-5 » diam- 
eter; cystidia none; main context hyphae simple or somewhat 
branched, with completely thickened walls, no cross walls or clamps, 
diameter 4-6 p, others of smaller diameter, about 3 », considerably 
branched, no cross walls or clamps, all non-staining. 


On logs and stumps of deciduous trees ; noted on Acer, Fraxinus, 


Fagus, and Quercus. Type collected at West Elkton, Ohio, on 
Fagus log, July 28, 1917. Overholts Herbarium 4275. Addi- 
tional specimens have been examined from New York, Pennsyl- 
vania, Louisiana, Kentucky, Ohio and Indiana. 

This species is a segregate from plants previously referred by 
all recent American mycologists to P. Spraguei, to which the re- 
semblance is so strong, at least in dried plants, that I am so far 
unable to separate them without recourse to the microscope. The 
spores are entirely different in the two species, the basidia are 
much larger in P. Spraguei, and clamp connections seem to be 
entirely lacking from the hyphae of P. durescens, so that the dis- 
tinction is ample. The basidia of P. Spraguei are of the inflated 
type and 6-8 p» in diameter, while those of P. durescens are barely 
clavate and measure but 4-5 » diameter. This is one of the few 
cases in the family where otherwise quite similar species can with 
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Fic. 7, Polyporus canadensis, type specimen X 3g; 8, Fomes occidentalis, 
type specimen X 3; 9, Polyporus durescens, Overholts Herbarium no. 19108, 
xX 14; 10, P. durescens, Overholts Herbarium no. 14699, X %; 11, P. cana- 
densis, type specimen X 34; 12, P. lineatus, type specimen X 4%. 
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certainty be separated on basidium size alone. The typical black- 
ening of the edge of the pilei in drying in P. Spraguei has not been 
noted in this species nor has the change to green on the margin of 
fresh plants of that species been noted here, although I am not 
certain how general that character is in P. Spraguei. It has been 
noted in a number of young and fresh specimens after handling. 
Not having collected fresh specimens of P. durescens in recent 
years I am also unable to say concerning its odor when fresh. The 
usual collections made in southwestern Ohio 20 years ago by my- 
self (determined as P. Spraguei by all who saw them) were as a 
rule malodorous. Some of these collections now prove to be P. 
durescens, but I have no odor notes with any particular collection. 
On the other hand I collected P. Spraguei a number of times in 
recent years and found it to be pleasantly scented in a number of 
instances. Specimens were sent to Dr. Wakefield at Kew with 
the request that they be compared with the types P. Spraguei. 
She reported that the types.were not in good condition for com- 
parison. Hence it is not certain that the original P. Spraguei is 
the type with globose spores, since no mention is made of spore 
characters in the original description. It is possible, therefore, 
that the application of these names should be reversed. 

In a single collection where a part of the wood substratum was 
preserved with the sporophores the decay produced seems similar 
to that produced by P. Spraguei. 


Polyporus canaliculatus sp. nov. 


Sporophore single, the pileus 9-18 cm. broad, convex-plane or 
depressed, near dark purplish gray (R) but after prolonged rains 
cinnamon buff to tawny olive (R), the surface provided with con- 
spicuous olive ochre (R) hairs which are arranged in hirsute re- 
ticulations ; context 1-2.5 cm. thick next the stem, homogeneous, 
whitish or grayish, odor and taste mild; tubes not separable, de- 
current on the stem, 8-12 mm. long, the mouths mostly about 1 
mm. diameter but up to 3 mm., the dissepiments thin, lacerated, 
circular to elongate, wood brown to avellaneous (R); stem cen- 
tral to almost lateral, equal or tapering upward, not radicating, 
solid, marked with aborted tubes and coarse reticulations, concol- 
orous with pileus, 5-10 cm. long, 2.5—5 cm. diameter ; spores ovoid 
to subglobose, slightly apiculate, apparently minutely verrucose but 
actually with the inner spore wall channelled with short tubes, 


8-12 X 8-10, cystidia none. 
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On the ground under species of Rhododendron. Type collected 
at Cades Cove, Blount County, Tennessee, by A. H. Smith and 
L. R. Hesler, August 10, 1938. In Overholts Herbarium (21569), 
in Herbarium of the University of Tennessee (71732) and in the 
Herbarium of the University of Michigan. Also collected along 
Indian Camp Creek, Cocke County, Tennessee, August 30, 1938. 
Smith and Hesler (Herbarium University Tennessee, 11788). 

The diagnostic feature of this species is in the canaliculate spore 
wall, the condition being similar to that described by Atkinson for 
Fomes applanatus and the species in the Polyporus lucidus com- 
plex. It differs from both P. sylvestris and P. Pes-caprae on this 
point, and from the latter also in the larger spores that are not 
strongly apiculate. 

The description is based almost verbatim on notes furnished by 


the collectors. 


Polyporus lineatus sp. nov. (FIG. 12) 


Sporophore largely resupinate with a narrow reflexed pileus 2-8 
mm. long, 1-3.5 cm. wide, 1-3 mm. thick, laterally confluent and 
somewhat imbricate, the upper surface pallid to cinnamon buff 
(R), perhaps paler when young, sparingly and compactly tomen- 
tose, the margin strongly lineate radiate with agglutinated fibrils; 
context white, 1-2 mm. thick in fresh specimens, soft and fibrous, 
never fragile; tubes 1-3 mm. long, the mouths white but discolor- 
ing somewhat yellowish on drying, circular to somewhat elongate, 
rather thick-walled, entire, averaging 2 to 4 per mm.; context 
hyphae septated and clamped, 4-5 » diameter, rather flaccid but 
with partially thickened walls and an easily stained lumen; spores 
cylindric, smooth, hyaline, straight, 4-5 1 »; cystidia none. 

On log of Pinus rigida. Type collected at Houserville, Center 
County, Pa., Nov. 24, 1921. Overholts Herbarium 8023. 

In general appearance there is some resemblance to Polyporus 
biformis, especially in the dried specimens. However, the pileus 
is thinner, the pores smaller, and the spores both narrower and 
shorter. The pileus is tough and coriaceous when fresh, hence 
the species is unrelated to the P. albellus group. The rot associ- 
ated with this fungus is of the brown carbonizing type. 


Fomes occidentalis sp. nov. (Fic. 8) 


Sporophore perennial, largely rupsinate but where best developed 
showing a pileus 1-2 cm. long, 4-5 cm. broad, 0.5-1 cm. thick, 
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hard and woody, the growing margin light-colored and finely to- 
mentose, the older pileus surface becoming black, only indistinctly 
narrowly subzonate or not at all zonate, not incrusted, not cracked, 
rather even; context dark brown, black with KOH, woody, only 
about 1 mm. thick; tubes becoming as much as 8 mm. long, not 
layered, gray within, the pore surface dark cinnamon brown or 
darker, the pores circular, thick-walled, entire, averaging 3 to 4 
per mm.; context hyphae brown, sparingly branched, the walls 
somewhat thickened, 3-4 diameter, no cross walls or clamps; 
spores globose or subglobose, smooth, hyaline, 4.5-6 » diameter ; 
setae very occasional, sometimes apparently absent, 36-48 
12-14 pu. 

On trunks of dead and living trees of Crataegus Douglasii. 
The types of this species include two mixed collections in one box 
in the herbarium of the Office of Forest Pathology at Washington, 
the numbers being 9484 and 11109. The former was collected at 
Saint Maries, Idaho, September 18, 1911; the latter at Priest 
River, Idaho, August 17, 1911; both by G. G. Hedgecock and 
J. R. Weir. The two collections cannot now be separated. Por- 
tions of these are also in Overholts Herbarium no. 21572. 

The labels for one of the collections bears the note “ Common 
on old trees’ and the other is marked ‘“ On dead and living trees 
. . . Common.” 

After my first study of these specimens I made the notation 
“ Setae none.” A second study several years later showed a few 
scattered setae, but often whole sections were without them. Su- 
perficially the species resembles Fomes Pini. It is apparently not 
closely allied to Fomes pomaceus var. Crataegi as described by 
Baxter, as might be inferred from the host and a certain super- 
ficial resemblance to that species. While the pileus is not in- 
crusted, yet when cut vertically with a sharp knife there is a thin 
black cuticular layer. This character serves to separate the species 
from the closely allied Fomes conchatus which has a definite black 
line underlying the tomentum, and which moreover has a much 
more tomentose pileus, slightly smaller spores, and pores about 
half the size of those in the present species. Weir apparently 
recognized this as an undescribed species when he studied it, but 


did not suggest a name. 














STUDIES ON HISTOPLASMA CAPSULATUM 
AND SIMILAR FORM-SPECIES. III. 
EFFECT OF HYDROGEN ION 
CONCENTRATION * * 


ArRDEN Howe Lt, Jr. 


(wITH 5 FIGURES) 


It was shown in previous experiments (3) that very good 
growth of Sepedonium chrysospermum and Histoplasma capsu- 
latum, in its mycelial phase, was obtained at either 20 or 25° C. 
Accordingly, the following experiments with these two species were 
carried out at a temperature of 22 to 23° C. to study the effects of 
hydrogen-ion concentration. The materials and methods were for 
the inost part the same as those employed in studying the effects of 
temperature (3). There was relatively close agreement between 
the results obtained by growing the fungi on potato maltose agar 
buffered to a hydrogen-ion concentration of approximately 5.5 to 
6.0 at 22° C. and on the same medium unbuffered at 20° C. 
However, it was soon found that this agar did not give uniform 
results when the experiments were repeated with different lots. 
Therefore, in order to obtain greater accuracy of results, a modi- 
fication of the synthetic medium used by Mosher et al (4) was 
employed. This contained in each liter the following materials : 


Mepium A 

d-glucose............42.5000 grams ZnSO,-7H:O..... ...0.00175 grams 
di-leucine........... 0.0080 grams FeCl;-6H,O.........0.00016 grans 
dl-B-phenylalanine. .. 0.0080 grams MnCl,-4H,0........0.00150 grams 
l-aspartic acid. ...... 0.0080 grams H;BO ;.............-0.00100 grams 
Ammonium sulphate.. 3.000 grams CuSO,..............0.00010 grams 
Anhydrous CaCl. ... 0.0755 grams fe 
MgSO,-3H20........ 0.3550 grams Vitamin B,..........0.002 mg. 


Agar-agar 25 grams 


1 Contribution No. 185 from the Laboratories of Cryptogamic Botany and 
the Farlow Herbarium, Harvard University. The material presented herein 
and that of the two previous papers in this series is a portion of a thesis sub- 
mitted to the faculty of Harvard University, June 1939, in partial fulfill- 
ment of the requirements for the degree of doctor of philosophy in biology. 

2 Presented in part before the Third International Congress for Micro- 
biology, New York City, Sept. 2-9, 1939. 

3 The author is very grateful to Dr. D. H. Linder and to Dr. Wm. H. 
Weston, Jr., for their assistance in the conduction of the present investiga- 
tion and in the preparation of this manuscript. 
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¢ = aleuriospores of smooth, submerged type only. 
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The hydrogen-ion concentrations were adjusted by means of 
potassium phosphate buffers which were added to the above nu- 
trient medium according to the following table : 


pH 4.8 150 cc. M/5 KH2PO, per liter 
5.6 135 cc. M/5 KH2PO, per liter 
15 cc. M/5 K2zHPO, per liter 
6.5 75 cc. M/5 KHe2PO, per liter 
75 cc. M/5 K2HPO, per liter 
7.5 100 cc. M/5 Ke2HPO, per liter 
50 cc. M/5 KPO, per liter 
8.6 150 cc. M/5 KPO, per liter 


The nutrient solution was made up triple strength, the respective 
buffer solutions listed above were added to this, and each mixture 
was then sterilized by filtration through a Seitz filter. The agar 
alone was made up double strength, sterilized in an autoclave, and 
the nutrient solution added to the agar when the latter had cooled 
to approximately 50° C. The mixture was poured at once into 
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FIG. A. GRAPH’ TO SHOW RELATION OF GROWTH TO 
HYDROGEN ION CONCENTRATION 

sterile Petri dishes. The hydrogen-ion concentrations were deter- 
mined by means of a quinhydrone-calomel electrode apparatus. 
In order to obviate any carry-over effects of the inoculum, the fungi 
were first grown on the stock experimental medium (Medium A) 
adjusted to an initial pH of 4.8 to 5.0. 

A study of the results obtained (Table I and Fic. 4) shows that 
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the optimum hydrogen-ion concentration for Sepedonium chryso- 
Spermum, under the conditions of this experiment, is an initial 
H-ion concentration of 6.5 to 7.0, and for the saprophytic phase of 
Histoplasma capsulatum is an initial H-ion concentration of ap- 
proximately 6.5. 

As it was pointed out in the discussion of the effect of tempera- 
ture on the growth of these fungi (3) measurements of the radial 
growth alone do not necessarily indicate accurately the total amount 
of growth. For example, Sepedonium chrysospermum exhibited 
the greatest radial growth, at any time during the course of the 
experiment, at pH 5.0, the next greatest at pH 5.6, and so forth 
(Fic. A). However, the colonies which developed at pH 5.0 pro- 
duced no aerial mycelium, and those at pH 5.6 very little aerial 
mycelium, but those which developed at pH 6.5 to 8.5 produced an 
abundant, fairly dense, cottony, aerial growth which more than 
compensated for the slower radial spread. 

Sporulation in Sepedonium, chrysospermum is also affected to 
some extent by the H-ion concentration of the medium. The pro- 
duction of phialospores seems to be correlated directly with the 
production of aerial mycelium (Table I), but this does not hold 
true for aleuriospore formation. The latter appeared only in those 
colonies which developed on media with an initial H-ion concen- 
tration of 6.5 or 7.7 (Table I), but it should be pointed out that 
at pH 6.5 there was a maximum production of aleuriospores, 
whereas at pH 7.7 there were slightly less than one-half the num- 
ber of aleuriospores produced at pH 6.5. Although the greatest 
radial growth at any given time occurred at pH 5.0, it was only at 
pH 6.5, where the greatest amount of aerial mycelium was pro- 
duced, that aleuriospore production was most abundant. In view 
of the fact that the carbon and nitrogen sources were identical at 
all H-ion concentrations and also since the concentrations of potas- 
sium and phosphate were so great that it would seem that these 
were above the maximal requirements for the fungi, the writer 
feels justified in concluding that the hydrogen-ion concentration 
of the medium has a pronounced effect upon aleuriospore produc- 
tion and a less pronounced effect upon phialospore production. 

As was true in the experiments in which the effects of tempera- 


ture upon the growth and sporulation of Histoplasma capsulatum 
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were studied (3) it was also found that H-ion concentration in- 


fluenced aleuriospore production and that this was correlated with 
maximum amount of growth. Thus, the greatest number of aleu- 
riospores were produced at an initial H-ion concentration of 6.5 
at which point not only the radial growth, but also the amount of 
aerial mycelium was greatest (FIG. A, C). 
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FIG. B GRAPH TO SHOW RELATION OF GROWTH TO HYDROGEN ION 
CONCENTRATIONS 

In reviewing the results of this work, it was found that although 
there was a resemblance between Sepedonium chryospermum and 
Histoplasma capsulatum in that the optimum hydrogen-ion concen- 
tration for both appeared to be 6.5, yet when the colonies were ob- 
served more closely, it was found that Sepedonium chrysospermum 
produced little or no aerial mycelium ‘at pH 5.0 or 5.6, but an 
abundance of aerial mycelium at pH 6.5 to 8.5, whereas Histo- 
plasma capsulatum produced considerable aerial mycelium from 
pH 5.0 to 6.5 and little or none at pH 7.7 to 8.6 (Fic. C). In this 
respect also the two species are distinct. The two strains of His- 
toplasma M250 and M251, were studied at the same time, but since 
their growth curves were essentially identical (Table I), and also 
since culture M250 remained sterile or nearly so throughout the 
experiment, only M251 has been recorded graphically (Fic. A). 
In the preceding experiment, as may be réadily seen from Table 
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I, large quantities of acid were produced in the media by both S. 
chrysospermum and H. capsulatum so that the initial acidity of 
the media, in each case, was considerably increased. Similar 
changes in the H-ion concentrations of the medium were reported 
for other fungi by Cerutti (1) and Harley (2). Cerutti, however, 
found that on Sabouraud’s agar, Achorion Schoenleini, Sporo- 
trichum Gougeroti and S. Schenkii produced an acid reaction at 
first, but that this later shifted slowly towards alkalinity. The 
writer has not been able to duplicate these results, for even at the 
end of five to seven weeks, there was no evidence for a reversal 
of the H-ion concentration of the medium. Harley found that 
the fungi he studied fell into two groups, first those in which the 
direction and extent of the change in hydrogen-ion concentration 
depended mainly upon the nitrogen source used in the medium, as 
with Neocosmopora vasinfecta, and second, those in which the 
change was always toward the acid side, with the extent of the 
change only dependent on the.nitrogen source, as with Sclerotinia 
sclerotiorum. He further reported that such changes in acidity 
may be due either to absorption of ammonia by the fungus as with 
Neocosmopora or to a release of acid metabolic products as with 
Sclerotinia. The latter, it would seem to the writer, was probable 
in the case of Sepedonium chrysospermum and Histoplasma cap- 
sulatum. Attempts to identify the acids produced by Histoplasma 
and Sepedonium were unsuccessful, but it was found by titration 
with 0.1 N NaOH that the total amount of acid produced by 
Sepedonium chrysospermum was approximately five times as great 
as that produced by Histoplasma capsulatum when the two were 
grown on identical media. 

Since the acidity of the media in each case was so greatly in- 
creased during the course of the preceding experiment, the author 
attempted to find a medium in which the hydrogen-ion concentra- 
tions would remain relatively constant. Medium A contained three 


grams of ammonium sulphate, forty-two grams of dextrose and 
0.024 grams of amino acids per liter. The author felt that the 
acids that were produced might have been due to the presence of 
the ammonium sulphate, or to the large amount of dextrose in 
proportion to the small amount of amino acid. Therefore, the 
writer first substituted three grams of dibasic ammonium phos- 











HoweE._: STUDIES ON HISTOPLASMA CAPSULATUM 109 


Fic. C. Histoplasma capsulatum Darling. 
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phate (NH,).HPO,, for the ammonium sulphate used in the origi- 
nal medium, and second, altered the ratio of dextrose to the total 
quantity of amino acids. Several such ratios were employed, as 
shown in Table II. For these tests the fungi were grown at 22° C. 
on 100 cc. of buffered nutrient solution in 250 cc. Ehrlenmeyer 
flasks. The final hydrogen-ion values were determined after five 
weeks in the case of Sepedonium chrysospermum and after seven 
weeks in the case of Histoplasma capsulatum. Excellent growth 
and sporulation of both species was obtained on each of these 
media. 
TABLE II 


MopIFICATIONS MADE IN Mepium A AND EFFECT UPON FINAL 
H-10N CONCENTRATIONS 























Medium A | species Sage Poe 
(1) 5 gms. dextrose/liter Histoplasma capsulatum 6.5 |6.2-6.3 
1.6 girs. leucine/liter 
1.6 gms. aspartic acid/liter } Sepedonium chrysospermum| 5.8 |6.8-7.0 
1.6 gms. phenylalanine/liter 6.3 7.0 
(2) 10 gms. dextrose/liter Histoplasma capsulatum 5.5 |4.5-5.0 
0.8 gms. each of above 6.5 |6.1-6.2 
amino acids/liter 
S. chrysospermum 5.5 |6.1-6.3 
6.5 |6.4-6.6 
(3) 15 gms. dextrose/liter H. capsulatum 6.5 |6.1-6.3 
gms. each of above | S. chrysospermum 5.5 |5.8-6.0 
amino acids/liter 
6.5 |6.1-6.3 
(4) 16 gms. dextrose/liter H. capsulatum 5.7 |3.9-4.0 
0.08 girs. each of above 6.6 |4.5-4.8 
amino acids/liter 
S. chrysospermum | 5.7 |3.3-3.5 
| 6.6 | 6.0 
| 





The most striking differences were exhibited when the two spe- 
cies were grown on the medium containing 15 grams of dextrose 
and 0,6 grams of each of the three amino acids per liter and on 
the medium containing 16 grams of dextrose and 0.08 grams of 
each of the three amino acids, or when the ratio of dextrose to 
total amino acid was 15 to 1.8 or 16 to 0.24. On the former me- 
dium neither fungus produced sufficient acid to change the H-ion 
concentration of the medium more than five-tenths of a pH unit, 
whereas on the latter medium both fungi produced acids in such 
quantities that the media became almost as acid as when Medium 
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Fic. D. Sepedonium chrysospermum (Bull.) Lk. 


A was employed. Sepedonium chrysospermum, on the medium 


composed of 5 grams of dextrose and 1.6 grams of each of the 


three amino acids per liter, and on the medium composed of 10 
grams of dextrose and 0.8 grams of each amino acid per liter, the 
latter adjusted to pH 5.5, produced ammonia in such quantities 
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that the media became much more alkaline (Table II) and the 
cultures emitted a decided odor of ammonia. On the other hand, 
Histoplasma capsulatum, on the same media, produced acids in 
such amounts that the acidity of the media was slightly increased. 
It would seem from this that there are marked differences be- 
tween these two species in their metabolic activities, and that 
there may be differences in the case of Sepedonium chrysosper- 
mum in the utilization of amino acids at different hydrogen-ion 
concentrations. 

Since it was found in the above experiment that if the compo- 
sition of the synthetic medium (Medium A) employed in the pre- 
vious experiment to determine the effect of the H-ion concentration 
of the medium upon the growth and sporulation of Hisoplasma 
capsulatum and Sepedonium chrysospermum were altered by the 
substitution of dibasic ammonium phosphate for an equal amount 
of ammonium sulphate, and the ratio of the amount of dextrose 
to the total amount of amino acids were changed, the hydrogen-ion 
concentrations would remain fixed or nearly so, the earlier experi- 
ment was repeated, using 15 grams of dextrose and 0.6 grams of 
each of the three amino acids per liter. For convenience this me- 
dium is designated as Medium B. The various hydrogen-ion con- 
centrations were adjusted by means of phosphate buffers which 
were added to the nutrient medium according to the following 
table : 


pH 3.5 90 cc. M/5 HsPO, per liter 
60 cc, M/5 KH2PO, per liter 
4.3 60 cc. M/S H3PO, per liter 
90 cc. M/5 KHe2PO, per liter 
6.2 150 cc. M/5 KH2PO, per liter 
7.3 150 cc. M/5 K2HPO, per liter 
8.4 150 cc. M/5 KsPO, per liter 
The results of this experiment are shown in part in Table III 
and figure B. These results show that, under the conditions of 
this experiment, the optimum hydrogen-ion concentration for 
Sepedonium chrysospermum is an initial pH 6.2 to 7.3, whereas 
the optimum for the saprophytic phase of Histoplasma capsulatum 
is an initial pH 6.2 to 8.4. 
In this experiment, in contrast with previous experiments, meas- 


urements of the diameters of the colonies of Sepedonium chryso- 
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spermum were a fairly accurate indication of the total amount of 
growth. For example, the greatest radial growth at any time dur- 
ing the course of the experiment occurred at pH 6.2, the next 





Fic. E. Histoplasma capsulatum Darling no. M 251. 


greatest at 7.3, and so forth. Likewise, the greatest amount of 
aerial mycelium was produced at pH 6.2, slightly less at 7.3, and 
respectively less at 4.3, 3.5, and 8.4 (Table III and ric. E). The 
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same was true with regard to sporulation, though the greatest pro- 
duction of aleuriospores occurred at pH 7.3. The main exception 
to the agreement between this and the previous experiment, in 
which Medium A was employed, was shown by this species when 
the fungus was inoculated on Medium B at pH 8.4. In this in- 
stance there was a considerable lag before the fungus began to 
grow, but once growth started, the rate (Fic. B) was essentially 
the same. Apparently staling effects became evident earlier as is 
shown by the decreased growth rate after ten days. 

Although, in the cases of both fungi, the H-ion concentrations 
of the acid media remained constant or nearly so during the course 
of the experiment, those of the alkaline media were shifted towards 
the acid side, and the more alkaline the original media, the greater 
was the increase in acidity. 

From a comparison of Tables I and III, it seems to the writer 
that there is a marked effect of the hydrogen-ion concentration of 
the medium upon the growth and sporulation of both Sepedonium 
chrysospermum and Histoplasma capulatum. On both Medium 
A and Medium B, used in the two experiments were rate of growth 
was recorded, the reaction of Sepedonium chrysospermum was es- 
sentially the same. The reaction of Histoplasma capsulatum, how- 
ever, varied somewhat, apparently depending not only upon the 
H-ion. concentrations, but also on the ratio of carbon to nitrogen 
in the medium. For example, in the first experiment in which 
Medium A was employed (Table 1) there was little or no growth 
on the medium adjusted to an initial H-ion concentration of 8.6 
and very little growth at pH 7.9, whereas, as shown by Table III 
and figure £, when the ratio of carbon to nitrogen was altered 
greatly—the total carbohydrate content decreased to approximately 
one-third of the amount used in Medium A and the total nitrogen 
content increased seventy-five times, excellent growth was obtained 
on media adjusted to an initial H-ion concentration of 8.4. Such 
a difference in growth upon different media adjusted to the same 
hydrogen-ion concentration is similar to that described for several 
species of wood-destroying fungi by Wolpert (6) and confirms his 
conclusions that the range of hydrogen-ion concentrations in which 
the fungi studied by him would grow depended upon the initial 
active acidity, the temperature, and the composition of the nutrient 
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solution. Similarly, Vamos (5) studying several species of para- 
sitic skin fungi, found essentially the same conditions in Tricho- 
phyton gypseum, T. rosaceum and T. violaceum. These grew 
equally well on solid media adjusted to H-ion concentrations be- 
tween 5.0 and 8.0. Epidermophyton inguinale (E. floccosum) and 
Microsporum Audouini also grew well over this range, but grew 
best at H-ion concentrations between 6.5 and 7.2. 

Finally, it should be noted that in the case of alkaline media con- 
taining magnesium and buffered with potassium phosphate buffers, 
the double salt, potassium-magnesium phosphate, is precipitated. 
This presents, to the fungi concerned, a medium of somewhat dif- 
ferent composition. In the case of Neocosmopora vasinfecta, Har- 
ley (2) reported that this fact was of little importance. It may 
have some influence on the growth of Histoplasma capsulatum and 
Sepedonium chrysospermum, though it would seem to the writer, 
from a study of Tables I and III, and figures A and B that it has 
little if any effect upon the growth of these two species. 


SUMMARY 


The results of the studies of the effects of the hydrogen-ion 
concentration of the medium upon the growth and sporulation of 
Sepedonium chrysospermum and Histoplasma capsulatum may be 
summarized as follows: 

1. The optimum H-ion concentration may vary with the me- 
dium. Essentially, however, the optimum point for Histoplasma 
capsulatum is approximately 6.5 to 7.5 and for Sepedonium chryso- 
spermum is approximately 6.5 to 7.0. 

2. Sporulation, for the most part, is correlated with maximum 
growth, and consequently is also influenced by the H-ion concen- 
tration of the medium. 

3. It was found that with the media used in the experiments, 
when the carbohydrate-amino acid balance was changed, corre- 
sponding changes were produced in the acidity of the substratum. 
Thus, when the ratio of carbohydrates to amino acids was 15 to 
1.8 the medium remained relatively constant, whereas when the 
ratio was 16 to 0.24, the medium became definitely more acid. 

DEPARTMENT OF TROPICAL MEDICINE, 


TULANE UNIVERSITY, 
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EXPLANATION OF FIGURES 


Fic. A. Graph to show effect of hydrogen-ion concentration of the medium 
(Medium A) upon the growth of Sepedonium chrysospermum and Histo- 
plasma capsulatum; Fic. B, Graph to show effect of hydrogen-ion concentra- 
tion of the medium (Medium B) upon the growth of Sepedonium chryso- 
spermum and Histoplasma capsulatum. 

Fic. C. 1-5, Histoplasma capsulatum Darling, M251, showing effect of 
H-ion concentration on growth and sporulation at end of 35 days on Medium 
A; 1, Medium adjusted to pH 5.0. Colonies small with relatively abundant 
aerial mycelium; 2, Medium adjusted to pH 5.6; 3, Medium adjusted to pH 
6.5. The colonies produce dense aerial growth and abundant aleuriospores ; 
4, Medium adjusted to pH 7.7. The colonies show lack of aerial mycelium 
and tuberculate aleuriospores; 5, Medium adjusted to pH 8.6. The colonies 
in this instance have barely commenced to grow and the mycelium is all 
submerged. 

Fic. D. 1-5, Sepedonium chrysospermum (Bull.) Link, showing effects 
of H-ion concentration on growth 10 days after inoculation on Medium B; 
1, Medium adjusted to pH 3.5; 2, Medium adjusted to pH 4.3; 3, Medium 
adjusted to pH 6.2; 4, Medium adjusted to pH 7.3; 5, Medium adjusted to 
pH 8.4. 

Fic. E. 1-5, Histoplasma capsulatum Darling, M251, showing effect of 
H-ion concentration on growth after 25 days on Medium B. Compare with 
FIG. C; 1, Medium adjusted to pH 3.5; 2, Medium adjusted to pH 4.3; 3, 
Medium adjusted to pH 6.2; 4, Medium adjusted to pH 7.3; 5, Medium ad- 
justed to pH 8.4. 
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A CHYTRID INHABITING XYLEM IN THE 
MOLINE ELM'* 


Leo R. TEHON AND Husert A. Harris 


(witH 14 FIGURES) 


Species of such chytrid genera as Olpidium, Physoderma, Plas- 
modiophora, Synchytrium, and Urophlyctis have long been recog- 
nized as parasitic inhabitants of superficial non-ligneous tissues in 
short-lived, herbaceous plants. Up to the present, however, only 
two chytrids have been recognized as inhabitants of deep, ligneous 
or vascular tissues. These two, both associated with diseases of 
sugar cane, are Ligniera vascularum (Matz) Cook and a recently 
described but unnamed chytrid to which we shall refer as Car- 
penter’s organism. : 

It is our purpose to report the occurrence of a chytrid in the 
xylem tissues of a Moline elm,? which in many respects resembles 
Carpenter’s organism. 

In May, 1932, we received from E. L. Chambers, State Ento- 
mologist for Wisconsin, material from a diseased Moline elm. 
The tree was about 6 years old, had been grown by a Wisconsin 
plant nursery, and was one of a number set out 4 years previous 
as a boulevard planting in the city of Madison. The stock of the 
tree, American elm, presumably grown from seed by the nursery, 
had been budded with original Illinois Moline elm. Moline elms 
grown by the nursery in question had, except for this instance, 
shown no disease. This tree, however, had given evidence of dis- 
ease or injury in its terminal shoot in 1931 and, in spite of pruning, 

1A paper giving essentially the facts reported herewith was submitted for 
publication in Mycologia in 1933. It did not, of course, refer to Carpenter’s 
organism, which had not then been reported, and did not suggest the formal 
classification which we now propose in lieu of the term Carpenter’s or- 
ganism. 

2 The Moline elm is a cultivated form of Ulmus americana L., which is 
perpetuated by the budding of seedling American elm stock with buds de- 


rived directly or authentically from one original tree growing near Moline, 
Illinois. 
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had become so generally diseased in 1932 that it had to be de- 
stroyed. The material communicated to us consisted of a stem 
piece 114 inches in maximum diameter and a root piece 2 inches 
in diameter. 

The root sample had only very uncertain indications of disease, 
there being no marked or extensive discolorations in the wood but 
only short, fine, discrete, widely scattered brownish streaks. The 
branch specimen was, however, very obviously diseased. When it 
was cut crosswise, an interrupted ring of badly discolored wood 
was revealed, occupying most of the 1931 growth ring. The in- 
dividual patches of discoloration appeared to be associated espe- 
cially with the large water ducts of the spring wood of that year 
but extended to a considerable number of surrounding cells so as 
to form evident oval areas with their long axes radial to the stem. 
On one side of the stem these discolored ovals were set so close 
together as to appear continuous, but on the opposite side they were 
fewer and discrete. In longitudinal view, they appeared as fine, 
separate, brown streaks generally less than 144 mm. wide, following 
the courses of the water vessels and anastamosing into a fine 
network. 

Numerous fragments from both the root and the stem samples 
were planted in nutritive agars and attempts to isolate parasitic 
organisms were continued for nearly a month. No growths ap- 
peared in the plates, however. 

In sections cut from both stem and root, at a thickness of 15 to 
20 », no microscopical evidence of bacterial invasion or of attack 
by any of the fungi ordinarily seen in elm wood could be found. 
The discoloration observed macroscopically was, however, seen to 
be due primarily to a heavy deposition of gum in an excessively 
great number of tyloses and parenchyma cells. The presence of 
tyloses and gum deposits in quantities sufficient to obstruct the 
tracheae often is, in the elm, evidence of disease, this being one of 
the commonest pathological changes accompanying parasitization 
of the stele. 

Though the expected organisms were not found, the microscopic 
examination of sections did reveal that in the discolored regions 
bodies were present which do not occur in normal, healthy elms. 


These bodies (Fics. 1 and 4) were minute spheres. They usually 
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stained very deeply and were limited in occurrence to the lumens 
of tracheae well occluded by tyloses, appearing oftenest but not 
always in tyloses. In the many other samples of elm we have 

















Fic. 1. Odspores in a tangential section of elm wood, X 100. 


examined, we have not hitherto nor since found such bodies, 
either in healthy or in diseased trees. That they could not be the 
nuclei of parenchyma cells giving rise to tyloses was clearly evi- 
dent from their size,’ reactions to stains, manner of occurrence, 
and the fact that, when tyloses reach such a stage of development 
(Fic. 1), nuclei are never found in them. 

Though the majority of these bodies stained so deeply as to be- 
come practically opaque, individuals which stained less deeply were 
observed here and there, often in pairs such as can be seen near 
the arrow in the lower part of figure 1. In these the structure 
could be ascertained. Surrounded by a definite but thin mem- 
brane, they contain a dense, alveolar protoplasm, through which 

%In American elm parenchyma cell nuclei, after migrating into tyloses, 
commonly measure 6.5 to 8 # in diameter in killed and stained sections. For 
an -illustration of such nuclei see fig. 13 in: Tehon, L. R. A Verticillium 


root disease of American elm. Davey Tree Expert Co. Res. Dept. Bull. 6. 
1936. 
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there is scattered a variable number of minute, light-refractive 


granules and a larger deeply-staining body which can be regarded 
as a nucleus. In this condition, their diameter is between 15 and 
25 pm. 

According to the intensity with which these spherical bodies 
stained, they appeared to have contracted and increased in density, 
finally having a diameter not far divergent from 10 x. 

Accompanying the shrinkage in size of the spherical bodies and 
the increase in their tendency to retain stain, other changes appear 
to occur. The first of these is the appearance of a lightly staining 
protoplasmic vesicle applied, or attached, to a portion of the periph- 
ery of the sphere. Invariably, when the staining reaction of the 
sphere is mild, this vesicle is large, often as large or larger than 
the sphere ; but as staining becomes more intense it becomes smaller 
(Fics. 5-10), until finally it can be seen only as a small hemispheri- 
cal to lunate attachment on the surface of the sphere (FIG. 4). 
By this time the sphere appears to have become incased in a heavy, 
light-refractive wall, while its protoplasm has become very dense 
and contains a large, deeply-staining nuclear body. These charac- 
teristics are shown photographically in figure 4 and diagrammatic- 
ally in the somewhat exaggerated drawing (Fic. 11). 

The origin of the vesicle seems to be clearly demonstrated. 
When the spheres stain weakly, they often occur in pairs and lack 
the vesicle, while when they stain deeply they are not often paired 
and usually possess the vesicle. This suggests that a union be- 
tween paired individuals takes place, one possibly functioning as a 
female gametangium, the other as a male. Shrinkage of the vesicle 
suggests the emptying of its contents into the spherical cell; con- 
traction of the sphere to a smaller size, coupled with the concentra- 
tion of its protoplasm and the development of a heavy wall, sug- 
gests the formation of a resting spore; and these two phenomena, 
occurring in the manner described, indicate strongly that the spheri- 
cal bodies, in their mature form, are odspores of a Phycomycete. 

This interpretation, we realize, can be questioned, since it has 
been possible for us to observe our organism only im situ, by means 
of microtomic sections of the wood in which it lies. Odspore ger- 
mination has not been seen, and zodspores, if produced, are indi- 
cated only by the presence in some host tracheae of numbers of 








me 





122 Mycotocia, Vor. 33, 1941 


minute, mononucleate, rounded, plasmodium-like bodies, some few 
of which seem to possess a single polar cilium.* 

To support our belief, however, there is evidence of a plasmic 
or vegetative stage. In cells adjacent to tracheae containing 
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Fics. 2-3. Attenuate thalli in fiber cells, X 1000. 


spheres, there frequently occur entirely foreign protoplasmic 
bodies, or thalli, clearly distinguished by stain reaction from the 
protoplasm of the host. 

These thalli are shown particularly in figures 2 and 3 and can 
also be discerned in figure 4. They are limited in occurrence to 
xylem cells and, among these, occupy only wood parenchyma, wood 
fiber, and ray cells. They do not occur in tracheae. They may 
occupy only a single cell, especially if the cell is a fiber cell not con- 
nected by wide pits with adjacent cells. Such a case is illustrated 
in figure 12. Or they may appear to extend to several cells (Fic. 
13), seeming to pass from one cell to another by way of the natural 

4 Attempts at differential staining to bring out clearly such minute struc- 


tures prove futile, because the stains act also on the lignified cell walls of 
the host. 
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pits in the walls of the cells and maintain definite protoplasmic 


connections through the pits. Also, they may occur singly in a 
host cell, or two or more of them may be present in one cell. 

In the main, the thalli consist of fine, irregular, attenuated 
strands usually less than 1 » wide (Fic. 2), which appear devoid, 





Fic. 4. Odspores in a trachea, X 1000. 


through most of their length, of any covering other than the ecto- 
plast. At intervals, however, the strands flare out into irregular 
plasmodial expansions as much as 6 » wide or round up into short, 
heavy, bead-like strings 3 to 4 wide, when they appear inclosed 
by a definite wall. Such structures as these are shown in figures 
3 and 12. There is, also, a noticeable tendency for strands to 
anastamose into nets (FIG. 14). 

A plausible explanation of the formation’ of the odspores has 
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been observed. In figure 4 remnants of a thallus can be seen in 
the parenchyma cell at the left of the trachea in which odspores lie. 
Directly opposite the upper odspore a fine strand of the thallus has 
penetrated the wall of its own cell and the wall of the trachea and 
ends in a small, darkly stained knob lying just within the lumen of 
the trachea. During our examination of sections many thalli were 
seen, which had penetrated into tracheae, especially by way of the 
half-bordered pits. Their tips, lying free in the tracheae, often 
appeared to have expanded (Fic. 14) into irregular, plasmodial 
bodies. These apparently soon become detached from their thalli, 
of which little remains, lie free in the tracheal lumen, and assume 
a spherical shape. 

Although it was not possible to watch this process, examples of 
it were sO numerous in our sections, and the observable stages 
formed a series so continuous, that we do not doubt its actuality. 

The circumstance of an endophytic phycomycete parasitizing 
the vascular tissues of a phylogenetically high, woody plant sug- 
gests that the fungus might be a Pythium. But in this case all 
observable facts seem to exclude that genus from consideration. 
The odspores are not inclosed in a separate oOsporangium ; no evi- 
dence of fertilization by recognizable antheridia can be found ; and, 
finally, the thallus is far too primitive to permit of its being recog- 
nized as mycelium. On the other hand all observable character- 
istics—the primitive thallus, the identity of odsporangium and 
odspore walls, the primitive zygomycetous copulation, and the ves- 
icle on the resting spore—point directly to the Chytridiales. 

Within this order, there seems to be no entirely satisfactory dis- 
position for our organism. Ligniera vascularum (Matz) Cook, 
reported by Matz (8) from Porto Rico in 1920, in connection with 
the yellow stripe disease and dry top of sugar cane, and by Bourne 
(1) from Barbados in 1922, in sugar cane stalks whose roots had 
been attacked by Rhizoctonia Solani Kuhn, has received detailed 
study as to both morphology and taxonomy by Matz (9), Melville 
T. Cook (3, 4, 5) and W. R. Ivimey Cook (6, 7). Through the 
personal kindness of Melville T. Cook in providing preserved ma- 
terial, we have been able to prepare microtome sections of Lig- 
niera vascularum and to compare it with our organism. As all 
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published accounts indicated, it differs from our chytrid in so many 

respects that the two cannot be classified in the same family. 
Carpenter’s chytrid we have not been able to examine. Never- 

theless, after making close comparisons with the numerous photo- 
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Fics. 5-14. Odspore formation and types of thalli. 


micrographs Carpenter (2) has published, we are of the opinion 
that his chytrid and ours have many points in common and prob- 
ably are congeneric. The similarities of the two are morphological, 
physiological and, perhaps, pathological. They can be cataloged 
as follows: 

Both have spherical bodies, apparently resting spores formed 
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after conjugation of entire thalli, containing opaque or heavily- 
staining dense protoplasts, to which structures capable of being 
regarded as companion cells often are attached. (See Carpenter’s 
figs. 7 and 11 and our Fics. 1 and 4-11.) Also, both have proto- 
plasts of two types, one amorphic, amoeboid, and highly vacuolated 
(Carpenter’s figs. 5B, 6, and 8B, our Fics. 2, 13, and 14) and the 
other elongated and attenuated but interrupted with flaring or bead- 
like enlargements (Carpenter’s fig. 10B, our Fics. 3 and 12). 

Physiologically, both organisms appear adapted to the habitation 
of living cells in deep-seated plant tissues, with the added pecu- 
liarity of not causing, as many other chytrids do, the development 
of galls or any hypertrophy. Both inhabit vascular tissues, Car- 
penter’s occasionally and ours habitually. 

To both a pathogenic role can be attributed, questionably. If 
such a role is admitted, the outstanding pathological effects accom- 
panying the presence of each organism are discoloration of vascular 
strands and deposition of abnormal quantities of gummy substances 
in the conducting vessels of the xylem. 

The vesicle, or companion cell, attached to the resting spore ap- 
pears to be the one characteristic of our chytrid, and of Carpenter’s, 
upon which exact taxonomic placement can be based. It indicates 
relationship with either the Woroninaceae or the Olpidiaceae. In 
the first of these families all known forms are parasites of fungi 
and algae ; and it is, moreover, an apparently essential characteristic 
of Olpidiopsis, the one genus of the family possessing companion 
cell-bearing oOspores, that the resting spores be tuberculately 
roughened or spiny. 

In the Olpidiaceae, which in many respects runs parallel to the 
Woroninaceae in vegetative morphology, the genus Olpidium is 
well known as being cosmopolitanly parasitic, attacking higher 
plants, algae, other parasitic fungi, and even pollen grains. In 
typical members of the genus, however, a companion cell does not 
occur on the resting spore. A companion cell is, however, dis- 
tinctive of Pseudolpidiopsis, and all the species of this genus are 
parasitic in green algae. 

It is true, of course, that we have not definitely seen swarm- 
spores and, being uncertain of their ciliation, cannot be sure even 


of the family to which our own and Carpenter’s chytrids should 
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be assigned. But the definitely membrane-inclosed thallus, possible 


parasitism in higher plants, evidence of holocarpic copulation, and 
the presence of a characteristic companion cell, or male gametan- 
gium—characteristics both possess—seem to be fair characters 
upon which to base a tentative placement of the two chytrids in the 
Olpidiaceae, near Pseudolpidiopsis. Certainly the observed struc- 
tures, and the processes to be inferred from them, eliminate any 
possibility of placing these chytrids in the Synchytriaceae or any 
of the more complex families of the Chytridiales. 

Neither our chytrid nor Carpenter’s can well be assigned to 
Pseudolpidiopsis, since both produce two well-defined forms of 
plasmodia, appear not to form resting spores in the same host cells 
occupied by the plasmodia (Carpenter’s figs. 6 and 7, our Fics. 4 
and 14), give evidence of isothallic (Carpenter’s figs. 7 and 11, 
our Fics. 5-11) rather than anisothallic copulation, and seem to 
be mononucleate when fully encysted and possessed of companion 
cells (Carpenter’s fig. 11, our Fics. 4-11). That they are, never- 
theless, so distinctive in appearance as to be not only readily recog- 
nized but also easily distinguished from all other chytrids, is equally 
clear. It seems desirable, therefore, to establish the following 
genus, ultimate placement of which must depend upon further dis- 
covery and interpretation of details as to life history and cytology. 


Carpenterella gen. nov. 


Mycelium none; thallus appearing in two forms, one amorphic 
and amoeboid in aspect, the other elongate, attenuate, and with 
bead-like swellings; parasitic within deep-seated parenchymatic 
and vascular elements. Resting spores resulting from holocarpic 
fusion of equal thalli, spherical, with thick, smooth, hyaline walls 
and dense to opaque protoplasts, possibly mononucleate. Com- 
panion cell present. Swarmspores (as yet) unknown. 


Mycelium nullum; thallus in formis duabus visus, una non definita et 
amoeboidea, altera elongata, attenuata, et cum inflationibus rotundatis; ut 
parasitus in cellis intimis parenchymis et vascularibus vivens. Sporae 
perdurantes factae confusione holocarpe thallorum aequorum, sphaericales, 
cum muris densis, planis, hyalinis et protoplastibus densis usque opacis, 
probabiliter cum modo uno nucleo. Cella comes adest. Zoosporae usque ad 
huc incognitae. 
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Carpenterella Molinea sp. nov. 


Amoeboid thalli variable in size and irregular in shape, highly 
vacuolated ; attenuate thalli very fine and threadlike, about 1» 
thick, with few to many bead-like enlargements, 3—6 » in diameter ; 
inhabiting parenchyma, fiber and ray cells in xylem; resting spores 
spherical, when young 15-25 » in diameter and thin walled, when 
mature about 10 in diameter, thick-walled and provided with a 
small companion cell. 

Thallis amoeboideis variabilibus magnitudine et imparibus forma, cum 
vacuolis permultis; thallis attenuatis tenuissimis circa 1 4» densis, cum paucis 
usque multis inflationibus rotundatis 3-6 diam.; cellas parenchymas, fibras 
et radios in xylimine incolentibus; sporis perdurantibus sphaericalibus, juve- 
nalibus 15-25 diam. et cum muris tenuibus, maturis circa 10 diam., cum 
muris densis et cum cella comite parva paratis. 

Habitat: In xylem tissues of the Moline variety of Ulmus 
americana L. 

Type material: Accession number 22,722 and accompanying 
microscopic slides in the Mycological Collection of the Illinois 
State Natural History Survey, collected by E. L. Chambers, Madi- 
son, Wisconsin, May 4, 1932. 

There is no evidence, other than our purely negative failure to 
find any other organism by cultural trials and microscopic examina- 
tion, to establish the elm chytrid as the cause of the disease with 
which it was associated. Its occurrence within the elm seems to 
have special interest, however, as tending to show that chytridi- 
aceous organisms can invade tissues in the trunk and branches of 
woody plants and might possibly assume there the roles of para- 
sites or commensals. Perhaps most interesting is the apparent 
adaptation to such a role. Chytrids ordinarily parasitic in fila- 
mentous, thin walled plants customarily produce their resting 
spores in the cells they parasitize and depend, for the distribution 
of their swarmspores, upon exit tubes which pierce the retaining 
host wall; but here the resting cells are produced, not in the heavy- 
walled cells that are attacked but in tracheae where, with or without 
an exit tube, the swarmspores will not only be free at once but will 
also have at hand an excellent avenue of distribution to other parts 


of their host. 


SecTION oF AppLIED BoTANy AND PLANT PATHOLOoGy, 
Ittinots State NaturaAL History Survey, 
Urpana, ILLINoIs 
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EXPLANATION OF FIGURES 


Fic. 1. Elm chytrid in elm wood, X 100; showing tracheae occluded by 
tyloses and containing deeply stained spherical bodies (above) and less deeply 
stained bodies (below) in pairs. Fics. 2-3. Thalli in fiber cells, X 1000: 
2, attenuate thallus with fusiform enlargement; 3, attenuate thallus with 
bead-like swellings. Fic. 4. Resting spores in the lumen of a trachea, 
X 1000, the lower with its vesicle in focus, and a wood parenchyma cell, at 
the left, with a thallus remnant visible. Fics. 5-10. Stages in the forma- 
tion of the odspore, showing shrinkage of the male cell to form the com- 
panion cell of the odspore. Fic. 11. Mature odspore with dense, alveolar 
cytoplasm, granules, heavy wall, and companion cell. Fre. 12. Thalli in a 
fiber cell, showing plasmodial enlargements and bead-like knots. Fic. 13. 
Thallus in ray and wood parenchyma cells, showing connections through pits. 
Fic. 14. Net-like thallus in a parenchyma cell, sending plasmic projections 
into an adjoining trachea through hal{f-bordered pits. 
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BIATORELLA RESINAE: THE PERFECT 
STAGE OF ZYTHIA RESINAE 


TuHEeEoporE T. Ayers 1 


The examination of numerous cankers, both of known and unde- 
termined origin, showed that Biatorella resinae (Fries) Mudd, a 
small orange discomycete, was associated frequently with the light 
yellow pycnidial form, Zythia resinae (Ehrenb.) Karst., growing 
on excreted resin. The frequent association and the growth of 
these fructifications on the same unusual medium suggested that 
they were different stages in the life cycle of the same organism, 
instead of separate species. 

As far as could be determined from available literature on 
Biatorella resinae and Zythie resinae, a connection between the two 
forms as representing the perfect and imperfect stages of the same 
organism had not been established by pure culture, although the 
possibility of a genetic connection between them had been advanced. 
As early as 1871 Fuckel (2) stated that Biatorella resinae, which 
he described as Retinocylus flavus, had a pycnidial stage which he 
called Nectria resinae Fries (Zythia resinae). More recently 
(1922), Overholts (7) suggested a relationship between them be- 
cause they were growing together on ‘ 
the larvae of the ‘ pitch midge’ on Pinus virginiana and Pinus pon- 
derosa.” <A few years later, Jérstad (3) also mentioned a geneti- 
cal connection between these fructifications, writing “. . . I should, 
on the other hand, be inclined to believe that the respective pycnidia 
have belonged to the conidial stage, Zythia resinae, of the ascus 
fungus, Biatorella resinae, living upon resin... .”’ However, 
neither Overholts nor Jgrstad presented data to support his con- 


‘resin exudate inhabited by 


clusions. 

Nannfeldt (5), however, mentioned no genetical connection be- 
tween Biatorella resinae or Tromera resinae and Zythia resinae in 
his discussion of this discomycete. Likewise, Clements and Shear 


1 Formerly Agent, Division of Forest Pathology, Bureau of Plant Industry, 
United States Department of Agriculture and stationed at New Haven, Conn. 
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(1) illustrated both Biatorella resinae (Plate 27) and Zythia 
resinae (Plate 50) and treated them as separate fungi. 

With fresh apothecia of Biatorella resinae and pycnidia of 
Zythia resinae available, an opportunity arose to determine by pure 
cultures whether these two fungi were different stages in the life 
cycle of the same organism or two distinct entities. The results 
of these culture experiments, together with the geographical dis- 
tribution of the hosts upon which the fungus has been found dur- 


ing this study, are presented in this paper. 


CULTURE EXPERIMENTS WITH BIATORELLA RESINAE AND ZYTHIA 
RESINAE 


To demonstrate by pure cultures that Biatorella resinae and 
Zythia resinae are the ascigerous and pycnidial stages, respectively, 
of the same fungus, single-spore isolations were made at different 
times from the two types of fructifications, which had been col- 
lected from various sources. Single spores were isolated from a 
pycnidium or apothecium which was sufficiently removed from the 
other type of fruiting body to insure obtaining only the spore 
desired. 

During this investigation, 90 single-ascospore isolates of Bia- 
torella resinae were made from apothecia growing on various hosts 
from different localities (Table 1). The ascospores germinated 
usually within 24 hours at room temperature on plates of 3 pe 
cent commercial malt agar or synthetic malt agar (4, formula No. 
1579) and produced colonies large enough to isolate by means of 
a 20 X ocular dissecting microscope within 3 or 4 days. These 
isolates were planted on either commercial or synthetic malt agar. 
Upon these substrata, the fungus formed colonies which were ap- 
pressed and white at first, but later changed to a light-yellow color. 
Although some colonies produced a few tufts of white, aerial 
mycelium at their centers, in all cases the cultural characteristics 
were essentially identical. The colonies grown from single asco- 
spores produced within a month, and usually on both types of malt 
media, light-yellow to amber-colored pycnidia. These fruiting 
bodies were identical with those produced by Zythia resinae in 
nature on different conifers and in artificial media. The pycnidia 
formed by the fungus on these artificial media usually excreted 
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large masses of viable conidia, similar to those produced in the 
pycnidia of Zythia resinae under natural conditions. 


TABLE 1 


NUMBER OF SINGLE-ASCOSPORE AND SINGLE-CONIDIAL ISOLATES FROM 
DIFFERENT COLLECTIONS 














F. P.« Host So : Single- “ow 
Number " neni yg be 
53900 | Chamaecyparis thyoides Walpole, Mass. 12 i — 
(L.) B.S.P. May 14, 1933 
69696 | Larix leptolepis Murr. Ipswich, Me. 
| 


February 11, 1935 -—— 
53903 | Picea rubra (DuRoi) Dietr. | Perry, Me. 


May 4, 1933 10 
64081 | Pinus echinata Mill. Russellville, Ark. 

1933 10 | 10 
53904 | Pinus flexilis James Hamilton, Mass. 

May 22, 1933 9 10 
64076 | Pinus rigida Mill. Bloomfield, Conn. 

Nov. 27, 1932 9 — 
53848 | Pinus strobus L. Bar Harbor, Me. | 

September 29, 1932 6 ; o— 

64064 | Pinus strobus Winthrop, Me. 

November 8, 1933 25 _ 
53902 | Pinus taeda L. Shenandoah, W. Va. 

June 12, 1933 9 —- 

















* These collections are filed in the herbarium of the Division of Forest 
Pathology, United States Department of Agriculture, New Haven, Conn. 


Conidia of Zythia resinae were then used to determine by pure 
culture methods its genetical relationship to the ascomycete, Bia- 
torella resinae. At different times, a total of 30 single-conidial 
isolates were made from various sources (Table 1). The colonies 
produced by these isolates on 3 per cent commercial malt extract 
and on synthetic malt media corresponded closely to those obtained 
from the single-ascospore isolates. These colonies produced fer- 
tile pycnidia identical with those produced by the single-ascospore 
isolates from Biatorella resinae. 

Pycnidia readily formed in cultures started either from single 
ascospores or from single conidia, but apothecia of Biatorella 
resinae were never observed in artificial cultures originating from 
either type of spore. Apothecia, furthermore, were never formed 
in cultures isolated from inner bark of the host where probably 


the elements necessary to apothecial formation are present. De- 
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spite the lack of formation of the apothecial stage of this fungus 


in artificial culture, the similarity of cultural characteristics and the 
production of the same pycnidial stage in the cultures, originating 
either from single ascospores of Biatorella resinae or from single 
conidia of Zythia resinac, prove that these two different fructifica- 
tions represent the ascigerous and pycnidial stages in the life history 
of the same organism and not two distinct species of fungi. 


SOME UNREPORTED HOSTS FOR BIATORELLA RESINAE IN THE 
UNITED STATES 


Although Biatorella resinae was found frequently during this 
investigation to be associated with cankers on a number of differ- 
ent hosts, an examination of Seymour’s (8) Host index of North 
American fungi showed that this fungus had been reported pre- 
viously for the United States upon Pinus strobus, Abies sp. and 
Pinus sp. (Zythia stage) only. Besides these hosts, Overholts (7) 
stated that it was present on two- and three-needled pines. As 
representatives of these groups, he cited Pinus ponderosa and P. 
virginiana. In contrast to this limited host range in North Amer- 
ica, B. resinae has been listed in Europe (6) on a wide range of 
coniferous species. 

In addition to its occurrence upon the tree species reported by 
Seymour and Overholts in the United States, Biatorella resinae and 
its imperfect stage Zythia resinae have been collected on several 
different species of trees during this study. The hosts upon which 
this fungus has been found and their distribution according to 
States are grouped together in the following list: 

On Abieteae. Larix laricina (DuRoi) Koch.—Conn.; L. lepto- 
lepis—Mass.; Picea glauca (Moensch) Voss—N. Y.; P. rubra— 
Me.; P. pungens Engelm.—Mass.; Pinus echinata—Ark., Ohio; 
P. flexilis—Mass.; P. ponderosa—Pa.; P. rigida—Conn., Pa.; P. 
strobus—Me., R. I.; P. sylvestris L—Me., Mass.; P. taeda—Del., 
W. Va.; P. virginiana Mill.—Pa. 

On Cupresseae. Chamaecyparis thyoides—Mass. 


INFECTION TESTS WITH BIATORELLA RESINAE ON PINUS STROBUS 


Because the apothecia and pycnidia of, Biatorella resinae are 
associated frequently with cankers on different conifers, and since 





aaa a a 





134 Mycotocia, Vor. 33, 1941 


the pycnidia appeared frequently in tissue cultures, a preliminary 
test was made to determine whether B. resinae is parasitic. Ac- 
cordingly, six inoculation tests were made by inserting portions of 
a pure culture of this fungus in wounds on small branches of a 
thrifty eastern white pine (Pinus strobus) in a greenhouse at New 
Haven, Conn. On the same tree checks were made simultaneously 
in a similar manner but with sterile agar. 

Under observation for four years, these inoculations never 
showed during this period that Biatorella resinae can parasitize 
eastern white pine on which it is frequently found. Because of 
the limited number of inoculations and since only one strain of the 
fungus was used, it is impossible to conclude at this time whether 


Biatorella resinae is parasitic or saprophytic on this host. 


SUMMARY 


Biatorella resinae, a discomycete, was demonstrated to be the 
ascigerous stage of the pycnidial form, Zythia resinae, by means 
of single-ascospore and single-conidial cultures. 

The hosts upon which the apothecial and pycnidial stages of 
Biatorella resinae have been collected during this study and their 
geographical distribution are reported herein. 

Inoculation tests with artificial cultures of Biatorella resinae on 
Pinus strobus failed to show that this fungus was parasitic on the 
conifer. 

Drviston oF Forest PatHo.ocy, 
Bureau or PLrant Inpustry, 
IN COOPERATION WITH 
Osporn BotanicaL Laporatory, 
Yate University, 
New Haven, Conn. 
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NOTES AND BRIEF ARTICLES 
A LARGE FRUCTIFICATION OF POLYPORUS SULPHUREUS 


The sulphur fungus, Polyporus sulphureus (Bull.) Fries, causes 
a cubical brown rot of hardwoods and commonly forms conspicu- 
ous imbricated fruiting bodies near the base of standing trees or 








Polyporus sulphureus. 


on stumps. In early July, 1940, a fructification of this fungus was 
observed to be forming on an oak root in the yard of Mrs. R. L. 
Montgomery, Durham, N. C. This fructification attained matur- 
ity after nearly three weeks, and was then approximately 40 cm. 
high and 70 cm. across. It was centrally attached and roughly 
hemispherical in outline. The largest pilei were near the base, 
and they became progressively smaller toward the top. The ac- 
companying photograph by Exie Duncan shows these features 
and the comparative size of the fruit-body. 

In direct sunlight it was noticed that a cloud of spores invested 
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the fruiting body. The spores were shed in such profusion that 


they formed a conspicuous white deposit on the surrounding vege- 
tation and soil, and on the upper surface of the pilei. 

It would be interesting to know how fungi metabolize and store 
sufficient food to make possible the production of such large fructi- 
fications in so short a period of time.—Frepertck A. WOLF. 


USE OF DICHLORICIDE IN THE CONTROL OF SCAVENGER MITES IN 
TEST TUBE CULTURES 


Experiments have shown that scavenger mites can be readily 
killed in test tubes containing cultures of fungi without evident 
injury to the fungi. Baskets of contaminated tubes and about 
% ounce dichloricide crystals in a watch glass were placed under 
a stoppered bell jar which was sealed with vaseline to a glass 
table top. It was allowed to remain about an hour to permit evolu- 
tion of gas. By alternately exhausting air and releasing negative 
pressure a few times gas was drawn into the test tubes. On re- 
moving the bell jar and examining the tubes the next morning no 
living mite was observed. About 200 species of fungi in all classes 
were treated with no apparent injury to any. 

In another experiment, a crystal of dichloricide was placed be- 
tween the cotton plugs and walls of several tubes containing 
fungus cultures contaminated by scavenger mites and left in the 
laboratory. No living mite was observed the following morning. 
A week later transfers were made from these tubes and the fungi 
grew in the same manner as transfers of subcultures of the same 
fungi which were not treated with dichloricide. In a further ex- 
periment a transfer of each of several fungi was made to potato 
dextrose agar, and to potato dextrose agar on which a crystal of 
dichloricide was placed at the time of making the transfer. All 
fungi grew apparently normally—Ivan H. Crowe vt. 





